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Abstract 
HOSPITAL QUALITY ASSURANCE AND 
ADVERSE OUTCOMES OF HOSPITALIZATION 
Patricia A .  Rowell 
Medical College of Virginia/Virginia Commonwealth University , 
1990 . 
Maj or Director : Thomas T. H .  Wan , Ph . D . 
This study was undertaken to address the need of 
professionals responsible for assuring the qual ity of hospital 
care for a framework for understanding and evaluating qual ity 
assurance mechanisms and their impact on hospital qual ity of 
care . Primary data were collected from 7 0  Virginia short term 
acute care general hospitals on the design and resources of 
their qual ity assurance programs in 198 6 .  Adverse outcome 
data for 1986  were collected from the Medical Society of 
Virginia Review Organization . Hospital structural data were 
obtained from the American Hospital Association computer data 
base and the Federal Register . The intermediate outcome 
variables are : rate of unexpected return to the operating 
room , rate of treatment/medication problems , rate of in­
hospital trauma , rate of  medical instabil ity at discharge , and 
rate of unexpected deaths . 
Exploratory analyses of hospital s i ze and special ization 
demonstrate that si ze positively affects the numbers of  RNs in 
qual ity assurance , the number of qual ity 
X 
assurance 
professionals with academic degrees above the associate level , 
and negatively affect the ratio of  qual ity assurance personnel 
ful l-time equivalents (FTEs )  - both total and professional -
to total hospital FTEs . Hospital specialization negatively 
affects the ratio of qual ity assurance personnel FTEs - both 
total and professional - to total hospital FTEs . 
Structural equation models , causally relating the 
adequacy of qual ity assurance design and resources to adverse 
outcomes of hospital i zation , were used to test the causal 
relationships . The model supports the work of Donabedian and 
of Deming . The model demonstrates the effects of qual ity 
assurance constructs on perceived organizational commitment to 
qual ity assurance and commitments effect on process-related 
outcomes . Process-related outcomes are strongly and 
positively related to the terminal measure of unexpected 
deaths . 
When size  and special ization are controlled , some changes 
are noted in the model . The R2 increases , the Chi-squarejdf 
ratio increases and the adj usted goodness of  fit ratio 
decreases . This change was not unexpected due to the 
statistical s igni ficance of the percent of board certified 
physicians ( BRDCERT) on the outcome variable unexpected death 
( DEDPROBR) . 
CHAPTER 1 
I NTRODUCTION 
"We Americans hold this truth to be sel f-evident : Our 
health-care system is the best in the world"  (Reinhart , 
19 8 6 ,  p .  1 0 1 ) . As Uwe Reinhart then enumerates , there is  
much evidence to  sustain that claim .  The United States has 
more than enough hospital beds to meet needs ; a highly 
educated cadre of health care providers ; and a supply of 
sophisticated technology second to none . In addition , our 
health care research community has and continues to lead the 
world in biomedical research and innovation . The question 
arises though as to whether that assessment holds true not 
only in today's turbulent environment but will hold true in 
the future . 
This  nation has functioned since the middle of this  
century upon the often impl icit assumption that health care 
is a right of all  Americans and should thus be available to 
all . This philosophy has had a great impact on national 
pol icy as the federal government has spent billions of  
dollars on  health manpower training , health care financing 
and del ivery programs , health care qual ity review programs , 
1 
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and basic biomedical research . The nation accepted the 
financial outlay for these programs without complaint until 
the 1970s . In the early 1970s , people began to complain 
that health care costs too much for what was received 
( Durenberger ,  198 6 ,  p .  8 ) . Indeed , America was beginning to 
confront the possibil ity that financial resources were 
l imited and we could no longer have everything we wanted . 
We would have to make choices among programs to address 
needs in housing ,  defense , agriculture , transportation , 
energy , health care , law enforcement , and a hundred other 
areas , and we were not accustomed to that . 
In 19 7 0 ,  when President Nixon signaled the onset of the 
crisis in health care expenditures , the nation ' s  total 
outlays amounted to $7 5 . 0  bill ion , or 7 . 6% of the gross 
national product (GNP) , up from $26 . 9  bill ion and 5 . 3 % a 
decade earl ier (Ginzberg , 19 85 , p .  2 7 2 ) . The health 
expenditure bill  for 1980  was $2 48 . 1  bill ion or 9 . 1 % of the 
GNP and for 1986  $4 58 . 2  bill ion or 1 0 . 9 % of the GNP . It is 
proj ected that the 1990 bill will be 12% of  the GNP or 
approximately $64 7 . 3  bill ion (HCFA , 1987 , p. 2 4 ) . This 
astonishing cl imb in the percent of our gross national 
product consumed by health care expenditures is graphic 
evidence of one portion of the economy out of control . To 
emphasize  even further the question of the value obtained by 
these expenditures , international epidemiological statistics 
showed the United States as having fallen behind other 
nations in progress in decreasing infant mortal ity rates , 
cancer and cardiovascular death rates , and increasing l i fe 
expectancy for both males and females (Kotelchuck , 197 6 ,  p .  
5-3 0 )  . 
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Critics of the health care system raised images of  an 
inefficient system driven by the open-ended federal 
pocketbook . Retrospective fee-for-service financing of  care 
was targeted as a maj or cause of out-of-control health care 
costs . As a result of these concerns , the Tax Equity and 
Fiscal Responsibil ity Act (TEFRA ) of 1982  and the Social 
Security Amendments of 1983 mandated that beginning October 
of 1983 , the federal government phase-in a prospective 
payment system ( PPS ) of Medicare reimbursement ( Levine and 
Abdellah , 1984 , p .  105 ) , which , in real ity , was to 
drastically change the United States health care financing 
system . PPS , based upon the diagnosis-related groupings 
( DRG ) system , was designed to place incentives on the 
provider to del iver health care in as efficient a manner as 
possible ,  for they received a fixed payment per patient 
calculated prospectively based upon the patient ' s  DRG 
( Eggers , 198 7 , p .  2 9 ) . 
This emphasis on efficiency immediately challenged the 
unspoken but prevalent health care philosophy that "the 
more , the better" is the way to delivering quality health 
care . Critics of the PPS alleged that the system would 
result in declining qual ity of care and a two-tiered health 
care system . Among the fears were that hospitals  would 
prematurely discharge patients when their DRG payment was 
"used up , "  thus placing the patient back into the community 
when shejhe was too i l l ; hospitals might refuse to care for 
certain patients based upon their ability to pay andjor 
principal diagnosis ; the availabil ity of  certain services 
would become scarce due to the low profit margin typical of 
certain DRGs ; hospitals might go bankrupt and close ; and 
access to care would be impacted . 
Although some of the situations anticipated prior to 
the implementation of PPS have occurred , none has proven to 
be widespread nor catastrophic to the health care system . 
The federal government has promulgated regulations and 
enacted legislation to refine the PPS and address the 
undesired and unintentional outcomes of the pol icy . The 
refinement of the system continues , but concerns about the 
qual ity of care del ivered under the PPS remain unanswered . 
4 
Quality of care concerns are not new or entirely 
related to PPS . In 1972 , Professional Standards Review 
Organizations ( PSROs) were establ ished with the goal of 
reviewing hospital utilization for qual ity and 
appropriateness . The PSRO ' s  role was to review hospital use 
paid for under Medicare , Medicaid , and Maternal and Child 
Health programs ; to identify unnecessary treatment ; and the 
general assurance of qual ity of care through selective chart 
review and auditing ( Brown , 1979 ) . PSROs have now been 
replaced by Peer Review Organizations ( PROs ) to monitor 
hospital use under the PPS . 
5 
As the federal government was mandating the 
establ ishment of PSROs , the courts began to recognize  health 
care providers ' rights to due process , resulting in the need 
for formal ized qual ity assurance activities rather than the 
previous informal ad hoc committee structure common in most 
hospitals . This move toward formal ized qual ity assurance 
activities culminated in 1980  with the Joint Commission on 
Accreditation of Hospitals , for the first time , promulgating 
regulations for qual ity assurance standards in its 
Accreditation Manual for Hospitals , 1980  (Richards and 
Rathbun , 19 8 3 , p .  52 ) . Although qual ity of care concerns 
have resulted in formali zed mechanisms for qual ity 
assessment , no solutions have been formulated to answer 
questions pertaining to : ( 1 )  what constitutes qual ity care ; 
( 2 )  how it should be measured ; and ( 3 )  what the determinants 
of qual ity of care are . 
Quality of Care Conceptual and Measurement Issues 
The conceptual and measurement issues surrounding the 
measurement of qual ity of care are complex . The technical 
aspects of  care have generally been accepted as the most 
important aspect of hospital care . Yet the technical 
aspects of care are , in many ways , deceivingly complex . In 
many areas of care , there is general agreement about the 
necessary components of care . For example ,  appendicitis 
requires an appendectomy ; management of diabetes requires 
that blood and urine sugar measurements be made routinely 
and adj ustment of hyperglycemic agents be made as required ; 
and frank fetal distress during labor requires immediate 
del ivery of the fetus/infant . Yet , there are many areas of 
care where there is  l ittle agreement regarding management . 
For example , the treatment of breast cancer ranges from 
lumpectomy to radical mastectomy , from radiation to 
chemotherapy to no adj unct therapy or to various 
combinations of therapies . Treatment of coronary artery 
disease has equally perplexing alternatives , as does the 
treatment of gal l bladder disease ( cholecystitis/ 
cholelithesis ) , to name j ust a few . 
6 
Ampl ifying the complexity of the problem of evaluating 
technical care is the fact that medical science does not 
understand much of what goes on in diseased states . 
Therefore , it is difficult , i f  not impossible ,  to attribute 
variations in the well-being of an individual patient solely 
to the care provided . 
The interpersonal aspects of patient care are probably 
the most neglected areas of investigation in relation to 
qual ity care s imply because care providers rarely document 
those aspects of the care process .  The exception is the 
care provider who is treating a psychological abnormal ity or 
referring the patient to another provider for assistance 
with a maj or social problem . In addition , " the management 
of the interpersonal relationship is an ' art '  mainly by 
default , because its scientific foundations are relatively 
weak , and because even the l ittle that is scientifical ly 
known is  seldom taught" ( Donabedian , 198 0 ,  p. 4 ) . The 
"routine" interpersonal interactions between provider and 
patient are rarely documented and , thus , unavai lable to 
researchers . 
7 
Although much emphasis is placed upon the patient-based 
areas of technical and interpersonal care , most individuals  
involved with the hospital-based care of patients would 
acknowledge that the organizational structure within which 
care is provided affects the caregivers and their abil ity to 
provide care . On the other hand , others would argue that 
the economic aspects of health care , along with the 
characteristics of the organization ' s  catchment area and 
population ( context ) will impact care through their 
influence on organizational design ( Figure 1 ) . Each of 
these perspectives raises concerns regarding the measurement 
of qual ity and poses real dilemmas about the 
level at which quality of care should and can be measured . 
Not only is there a concept called qual ity of  care 
which is not universally defined , but there is  l imited 
agreement regarding what contributes to care and at what 
level--individual , organizational , or system--quality should 
be measured . Underlying these dilemmas are the problems 
related to the l imited understanding health care providers 
F i g ure 1. T he re l at i on s h i p  amon g an organ i zati on's 
context, des i g n, and performance 
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Source: Ka l uzny and Veney, 1980, p.32. 
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have regarding what impacts on an individual ' s  wel l-being . 
These problems present difficulties in speci fying a research 
model , choosing an appropriate methodology , and interpreting 
results . 
Although qual ity of care is  a commonly used term in 
health services research , much research addresses only a 
portion of that concept . Table 1 l ists indicators 
representing the concept of qual ity of care incorporating 
individual ,  organizational , and system indicators of 
quality .  This approach of including individual and 
community attributes along with organizational 
characteristics is termed an integrated perspective . This 
perspective is believed to enhance our understanding of the 
hospital ' s  performance . It becomes clear very quickly that 
to comprehensively measure quality of care , enormous 
quantities of data would be required . Due to l imitations in 
time , of money , and of available data , most research 
measures only selected indicators . These usually fal l into 
one of four maj or areas - adverse outcomes , patient 
satisfaction , economic issues , or access . This research 
proj ect will  utilize  adverse outcomes as its measure of  
qual ity of care . The term adverse outcome is used because 
it more accurately and clearly describes the aspect of  
qual ity of care being studied . 
Adverse outcomes are chosen as the measures to be used 
to study qual ity of care for several reasons . First , from a 
Concepts of  
Quality of  Care 
Structure 
Process 
Outcome 
TABLE 1 The concept of care : an integrated perspective 
Individual 
Patient ' s  type 
of health 
insurance 
Patient satis­
faction with 
interpersonal 
aspects of care 
Mortality 
Indicators 
Organizational 
Hospital ownership 
Patterns of 
surgical rates 
by procedure 
Hospital mortality 
rates 
Systemic 
Number of 
hospital 
beds 
nationally 
Rate of black 
patients lost 
to follow-up 
following diagnosis  
of  lung cancer 
Average l ife 
expectancy 
...... 
0 
data standpoint , they are the outcomes which are most 
consistently monitored and recorded . Second , they are 
undesired outcomes of both the treatment process and the 
organizational setting . For the most part , they are 
preventable and avoidable events when the system is 
functioning properly . Third , adverse outcomes can be 
related to care provided by numerous health care workers . 
Therefore , more than one aspect of the care process can be 
assessed within this one area . 
Adequacy of Care and Service Intensity Demands 
1 1  
Although adverse outcomes is a concept describing one 
aspect of qual ity of care , it is a concept supported by 
other underlying concepts . Service intensity demands and 
adequacy of care are but two of these underlying concepts . 
Adequacy of care is a concept addressing the hospital ' s  
del ivery of care to patients in a safe and appropriate 
manner .  I t  i s  i n  essence a measure o f  intermediate outcomes 
of patient care , measured at the hospital level . As noted 
previously , undesired byproducts or outcomes of 
hospitali zation are routinely monitored ; therefore , 
researchers have examined many of these areas . Extensive 
research on nosocomial infections (Gross , et al . ,  19 8 0 ;  
Farber ,  Kaiser , and Wenzel , 198 1 ;  Gross , et al . ,  19 8 3 ; 
Haley , et al . ,  1985 ; Wenzel , 1 985 ) , post-operative 
compl ications (Flood , et al . ,  1979 ; Couch , et al . ,  198 1 ; 
Hohler , et al . ,  1984 ; Hughes , et al . ,  198 7 ) , readmissions to 
12  
hospital (Anderson and Steinberg , 1984 ; Roos , 1984 ; Roos , et 
al . ,  1985 ) , outl iers (Hughes , et al . ,  1987 ) , mortal ity 
(Flood , et al . ,  1979 ; Luft , 19 8 0 ; Hohler,  et al . ,  1984 ; 
Roos , 1984 ; Kraus , et al . ,  1 986 ; Kelly and Hell inger , 1986 ; 
Hughes ,  et al . ,  1987 ; Dubois , et al . ,  1987 ; Goldfarb and 
Coffey , 1 987 ; Shortell and Hughes , 1988 ) , hospital ' s  
surgical volume (Flood and Scott , 1978 ; Anderson and 
Steinberg , 1984 ; Roos , 1984 ; Roos , et al . ,  198 6 ; Goldfarb 
and Coffey , 198 7 ) , age of patients (Anderson and Steinberg , 
1984 ; Hohler , et al . ,  1984 ; Kelly and Hell inger , 198 6 ;  
Dubois , et al . ,  1987 ; Shortell  and Hughes , 1988 ) , the 
percent of male patients (Anderson and Steinberg , 1984 ; 
Roos , 198 4 ) , and length of stay {Flood , et al . ,  1 979 ; 
Hohler , et al . ,  1984 ; Goldfarb and Coffey , 1987 ; Hughes ,  et 
al . ,  19 8 7 ; Dubois , et al . ,  19 8 7 )  have been conducted . 
Certain characteristics of patients , such as advanced age 
(Anderson and Steinberg , 1984 ; Hohler , et al . ,  1984 ; Kelly 
and Hell inger ,  198 6 ;  and Shortell and Hughes , 19 8 8 )  and 
comorbidity (Hohler , et al . ,  1984 ; Kel ly and Hellinger , 
19 8 6 ;  Roos , et al . ,  198 6 ;  and Shortell  and Hughes , 1988 ) 
have been shown to be related to increased adverse outcomes . 
From an intuitive approach , this would be expected . The 
elderly are more fragile physiologically and , perhaps , 
somewhat l imited in mobil ity and dexterity , and the 
chronically ill  often have complex medical and nursing 
management problems which may contribute to adverse outcomes 
i f  the qual ity of  care received by these patients is 
lacking . 
1 3  
Although there are other underlying concepts which 
might be addressed , adequacy of care and service intensity 
demands are considered , in this research , to be of  primary 
importance because they encompass the scope of  hospital care 
and its del ivery . As will be discussed in the l iterature 
review ,  the qual ity of research cited in this discussion 
varies greatly . Yet , a great deal of progress has been made 
in identifying predictors of qual ity of care and in trying 
to understand their impact on qual ity . 
Many qual ity of care questions remain unanswered mainly 
because of the difficulty in obtaining agreement on the 
definition of qual ity of care , the methodological problems 
found in most quality of care research , and the costs of  
collecting patient-level data . Pol icy makers are concerned 
about the effectiveness and efficiency of the entire health 
care system , and thus need the abil ity to differentiate 
acceptable from unacceptable qual ity of care among both 
individual and organizational providers , uti l i z ing readily 
accessible data , which provides val id and rel iable results . 
From a policy perspective , it is also imperative to know the 
impact of qual ity assurance mechanisms on the qual ity of 
care del ivered by the hospital . 
Donabedian ' s  Quality Assessment Framework 
The conceptualization of qual ity of care is complicated 
14 
not only by a paucity of understanding regarding the various 
influences which affect the well-being of the patient , but 
by a basic lack of agreement about what should be included 
in describing the dimensions of qual ity of care . Although 
much research has been done on qual ity of health care , it is 
not unusual to find that the results of  one study may 
contradict those in another study . Evaluation of  the 
empirical studies shows a variety of research designs , 
definitions of terms , operationalization of  terms , and a 
vast range in comprehensiveness of the research questions . 
This  lack of consistency in research severely l imits the 
comparabil ity as well  as the generalizabil ity of findings . 
Some progress has been made in finding a common 
framework for qual ity assessment since Avedis Donabedian 
proposed an assessment framework in 1966 . Most contemporary 
quality of care researchers have adopted his general 
framework , thus facil itating the dialogue among researchers 
and helping to move the field forward . 
Avedis Donabedian ( 19 80 )  has proposed a framework for 
assessing and a definition of qual ity of care . Donabedian 
( 19 8 0 )  defines qual ity of care as "that kind of care which 
is expected to maximize an inclusive measure of patient 
wel fare . . .  " ( p .  6 ) . This definition reflects his  
conceptual ization of qual ity of care as the type of  care 
which attempts to obtain the best level of well-being 
possible for the individual . Consideration should be given 
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to all  aspects of the individual including individual wishes 
or desires , physical and mental potential and needs , family 
needs and l imitations , financial needs , and spiritual needs . 
Donabedian ( 19 80 )  suggests three maj or elements of  the 
formulation of qual ity assessment approaches .  The first of 
these is structure . Structure is defined as "the relatively 
stable characteristics of the providers of care , of the 
tools and resources they have at their disposal , and of the 
physical and organizational settings in which they work . " 
(p . 8 1 ) . As is evident from this definition , structure 
includes both the inputs to and organization of the care 
process . The second element is the process of care . It is  
defined as "··· a set of activities that go  on  within and 
between practitioners and patients . "  ( p .  7 9 ) . Process 
includes the content of care , which are the discrete 
activities which go into care , and the configuration of  
care , which is the organization of the care activities (p .  
8 7 ) . Outcome is the final element Donabedian identifies . It  
is  defined as "··· a change in a patient ' s  current and 
future health status that can be attributed to antecedent 
health care" (pp .  82-8 3 ) . Spanning two elements--process and 
outcome--is procedural end point , a plan for patient 
management or diagnosis . As procedural end point deals  with 
aspects of planned patient management , impact deals with the 
end result of the process of care . Figure 2 i l lustrates the 
formulation of assessment Donabedian ( 1980 ,  p .  9 0 )  has 
F i g ure 2. Donabedian·s form u l at i on of an 
approach to qual i ty as ses s m ent. 
I nputs 
Structure � 1 -=..organ i zat i on 
t Content 
Proces s -E==--------�c on f i g urat i on 
� 
Proced ural E n dpoi nt 
O utcom e 
Source: Donabed i an, 1980, p. 90. 
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advanced . 
Donabedian ' s  framework offers this research a framework 
common to much of the contemporary qual ity of care research . 
It also is  an approach which takes into account the holistic 
nature of  the provision of hospital care by including 
structure , process ,  and outcome . This research views 
structure of the hospital and qual ity assurance mechanism 
and qual ity assurance functioning (process)  as impacting 
adverse outcomes of hospitalization . This conceptual ization 
lends itsel f nicely to the approach offered by Donabedian . 
Donabedian emphasizes in his work the interrelatedness 
of the various elements of his formulation and the normative 
basis for the evaluation of quality . His emphases reiterate 
the complexity of the task of assessing the qual ity of care . 
Qual ity Assurance and Adverse Outcomes of Hospitalization 
As the government and the Joint Commission on 
Accreditation of Healthcare Organizations (JCAHO ) have tried 
to ensure the qual ity of care provided by hospitals , they 
have mandated that there be organizational subunits in each 
hospital to monitor the effectiveness of the organi zation .  
These subunits are qual ity assurance mechanisms . Where 
qual ity assessment focuses on monitoring , qual ity assurance 
goes beyond j ust monitoring to include prevention and 
correction of unacceptable deviations . JCAHO ' s  requirement 
of qual ity assurance mechanisms is reflected by its expanded 
emphases on measuring all  aspects of the hospital ' s  
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functioning . Although early JCAHO standards focused mainly 
on structure , the more current ones include structure , 
process ,  and outcome measures . The requirement that the 
care provided by a hospital and its staff--both professional 
and nonprofessional--be evaluated raises many issues when 
evaluation is attempted . 
Several issues arise which impact on the function of 
hospital qual ity assurance mechanisms . First , it becomes 
evident that a hospital is in real ity two 
organizations--the hospital organization and the medical 
staff organization . The hospital staff consists of 
professional and nonprofessional staff who provide and 
support the provision of care to patients . The medical 
staff  consists of providers who , for the most part , are not 
employees of the hospital but use the hospital and its staff 
in the provision of care to patients . These two 
organizations have different goals and obj ectives . 
Second , the requirement for monitoring qual ity of  care 
forces the intrusion of the organization into the heretofore 
sacrosanct realm of the professional--physician , nurse , 
physical therapist , etc . From the perspective of  the 
professional , the practice of their profession is open to 
criticism only by peers . In addition , many would maintain 
that the variations characterizing the process of  caring for 
sick patients virtually prohibit standard setting or rule  
making . In essence , the requirement for qual ity assurance 
mechanisms poses a dilemma over how to monitor and control 
professional practice . 
Third , the nature of the patient ' s  physiological and 
psychological responses to the technology appl ied in the 
care process can prove to be unpredictable and poorly 
analyzable thus making causal l inks with outcomes very 
difficult . 
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Fourth , patient traits , behaviors , and socio-cultural 
characteristics can interfere with the effectiveness of the 
treatment , thus distorting the effectiveness of that 
treatment . 
Finally , the achievement of commitment by the entire 
organization to the ful fillment of qual ity care goals  is 
difficult considering the varying needs and goals of the 
multitude of professional and nonprofessional providers and 
workers involved in the care process and its support 
services . 
Quality assurance mechanisms are structured ostensibly 
to further the goals  of the organization to assess the 
del ivery of care and its efficacy , thereby improving the 
qual ity of care provided by the hospital . The structure of 
qual ity assurance mechanisms is reflected in the extent of 
formal ization ,  special ization , standardization , 
decentral ization , complexity , and professional ism , and the 
characteristics of hierarchy of control and personnel 
configuration . These structural characteristics are adj usted 
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i n  l ight of the product to  be evaluated and the groups to  be 
control led , in order to facil itate the flow of information 
needed by providers and management to maintain or improve 
the qual ity of care del ivered . The contextual dimensions of 
s i ze , technology , and environment should also impact on the 
qual ity assurance mechanism ' s  organizational form . 
Therefore , the design of qual ity assurance mechanisms should 
reflect the organization ' s  commitment to qual ity assurance , 
appropriate control mechanisms , and the context in which the 
qual ity assurance subunit is located . Thus , structural and 
process measures of the qual ity assurance mechanism ' s  design 
are expected to have an impact on adverse outcomes . 
The adequacy of qual ity assurance design and resources 
is an underlying concept which encompasses the extent of 
organizational commitment of resources and the degree of 
organizational control over the qual ity assurance subunit . 
Such variables as perceived organizational commitment 
( Deming , 1982 ; Sanazaro and Worth , 197 8 ) , adequacy of 
resources (Knaus , et al . ,  1986 ) , and appropriateness of 
control mechanisms ( Shortell  and LoGerfo , 198 1 ; Child , 1 97 3 ; 
Ouchi , 197 7 ; Gl isson , 1978 ; Knaus , et al . ,  198 6 )  help 
measure this concept . In addition , research by Child 
( 19 7 3 ) , Shortell  and Becker and Neuhauser ( 19 7 6 ) , Ouchi 
( 19 7 7 ) , Gl isson ( 19 7 8 ) , Peterson ( 1984 ) , and Knaus , et al . 
( 19 8 6 )  have demonstrated that such organi zational dimensions 
as formalization , special ization , standardization , 
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complexity , hierarchy o f  control and personnel configuration 
( Daft ,  198 8 ) , describe the design of the organizational 
subunit and impact performance . 
As the adequacy of qual ity assurance design and 
resources influences adverse outcomes ,  so it is influenced 
by the size  of the organi zation and its degree of 
specialization (Figure 3 ) . Extensive organizational 
research has shown that size influences the structural and 
functional needs of an organization . Size  can be measured 
many ways among which are the number of hospital beds , 
capital expenditures ,  and number of employees . 
Influenced by size and also influencing it , as well  as 
directly influencing adverse outcomes ,  is specialization 
(Figure 3 ) . The special i zation of the organization is  its 
division into areas of expertise , or , as Daft ( 198 3 )  defines 
it , "the degree to which organizational tasks are 
subdivided . "  ( p .  1 7 ) . For instance , such variables as the 
presence of intensive care units (Hughes , et al . ,  198 7 ) , the 
presence of di fferent types of disease or body system­
specific patient units (Hughes , et al . ,  1987 ) , the 
availabil ity of high technology ( Knaus , et al . ,  198 6 ) , and 
the provider personnel mix (Roes , et al . ,  1 986 ; Shortel l  and 
Hughes , 1988 ; Kelly and Hellinger ,  1986 ) , represent areas of 
special ization and their measurement . The research in these 
areas is extensive and supports the importance of such 
variables . 
Fig ure 3. T he re l ation s hip amon g variables rel atin g  
to hospital context, qual ity ass uran ce desig n 
and resources, and adverse outcomes of 
hospita l ization.  
Owners hip 
Geographic l ocation 
Competition 
Case mix 
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This  research views the qual ity assurance subunit as 
being influenced by the context in which it functions--the 
hospital .  It is also thought that the adequacy of the 
design and resources of the qual ity assurance subunit will  
influence the performance measure of this  study--adverse 
outcomes. 
Research Questions 
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This research i s  undertaken to address the need of  
professionals responsible for assuring the qual ity of 
hospital care for a framework for understanding and 
evaluating qual ity assurance mechanisms and their impact on 
hospital qual ity of care . The purpose of this study is to 
explore the relationships among hospital qual ity assurance 
mechanisms, organizational context, and adverse outcomes of 
hospitali zation. 
This purpose raises several research questions : 
1 )  How does the organization ' s  context affect qual ity 
assurance structure and resources? 
2 )  How do qual ity assurance structure and resources 
affect adverse outcomes of hospitalization? 
3 )  How does the organization ' s  context affect adverse 
outcomes of hospital ization? 
Significance of Research 
Previous research on hospital qual ity of  care has been 
flawed by using unrel iable and invalid measures of quality . 
For instance, hospital mortal ity rate, the most commonly 
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used measure of qual ity , is an  exceedingly blunt measure of 
hospital qual ity of care . Mortal ity as a sole measure of 
qual ity reflects mainly extreme variations in qual ity of 
care . A useful and meaningful measure must be more 
sensitive to subtle fluctuations in qual ity i f  it is to be 
used for monitoring . Research that attempts to develop a 
multiple indicator model of hospital qual ity of care can 
broaden the concept of care del ivered by the hospital and , 
theoretical ly ,  will improve the integrity of the 
measurement . The inclusion of multiple data sources 
including peer review data will capture multiple domains of 
hospital care under the purview of all  maj or provider groups 
within the hospital , as well  as some services rendered by 
support services . The multiple indicator model offers the 
prospect of developing a more sensitive measure of qual ity 
by taking into account variables representing the influences 
of many sources of care . 
This research also begins to explore qual ity assurance 
activities ' structure and resources and their impact on 
adverse outcomes of hospitalization , which is essentially an 
untouched area of health services research . Exploring the 
effect of qual ity assurance activity and the structure of  
such activity addresses the impact of the activity , uti l ized 
both on the organizational and system level , intended and 
assumed to assure quality of care . This research attempts 
to explore the accuracy of such suppositions at a time when 
the results of quality assurance activities are of  great 
concern . 
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The timel iness o f  this research is  of  great 
significance . Concerns regarding the quality of hospital 
care remain a fter five years under the phased-in Prospective 
Payment System . With increasing pressures on government to 
control health care costs and on hospitals  to provide 
qual ity care with less money , a perceived need to have a 
method of monitoring the quality of care at a reasonable 
cost in both time and money is felt by individuals and 
agencies charged with assuring that the qual ity of hospital 
care be maintained . This research offers an approach to 
measuring adverse outcomes of hospitalization uti l i z ing 
multiple data sets obtained from the Medical Society of 
Virginia Review Organization , the American Hospital 
Association and the Area Resource Fil e .  I n  addition , a 
survey of hospital quality assurance activities in Virginia 
was conducted . From a cost perspective--both time and 
money--such an approach is of great interest . I f  a 
monitoring approach can be formulated to account for a 
significant variation in quality , it could result in 
signi ficant time and financial savings . The savings would be 
accomplished by decreasing the size of  the sample needed for 
intensive review and by increasing both the sensitivity and 
specificity of the method used for monitoring hospitals . 
The end result could be greater financial savings and 
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greater confidence i n  the qual ity o f  care del ivered by 
hospitals . From a public pol icy perspective , it could also 
mean that appropriate adjustment in policy can occur before 
maj or problems arise . 
Limitations 
There are at least two basic l imitations of this 
research . First , aggregation of patient-level data to the 
hospital level can mask intrahospital variation in qual ity 
of care . Second , the study is l imited to hospitals located 
in a single state . Information generated from the small  
sample size  may , therefore , l imit the generalizabil ity of 
the findings . 
Summary 
This research is designed to explain the relationship 
of hospital qual ity assurance mechanisms and organizational 
context to the adverse outcomes of hospitalization . The 
theoretical framework for this research is based on a 
contingency perspective incorporating Donabedian ' s  framework 
of qual ity of care assessment . Contextual variables of 
hospital s i ze and special ization are thought to affect the 
design of the qual ity assurance mechanism and the extent of 
resources allocated to it as a result of the needs of  a 
differentiated organizational structure to control 
performance . Qual ity assurance mechanisms are thought to 
affect adverse outcomes through the mechanism ' s  abil ity to 
effectively control professional practice by facilitating 
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the provision of appropriate information and data to 
providers . The research addresses the critical need for 
monitoring the qual ity of care del ivered by hospitals  in an 
increasingly competitive and restrictive health care 
environment . The proposed approach to model ing the 
measurement of qual ity of hospital care within an 
organization research framework is unique and timely . 
The investigation of a causal relationship between 
qual ity assurance activities and adverse outcomes of 
hospital care will  yield useful managerial information to 
strengthen further quality assurance programs . This 
research offers a pragmatic approach to addressing a 
significant health care management issue in the turbulent 
and competitive health care environment of 1990 . 
CHAPTER 2 
CONCEPTUAL FRAMEWORK 
The theoretical framework which has been chosen for 
this research is the contingency perspective . This  
perspective is based upon the dual premises that there is no 
one best way to structure an organization , but some ways are 
better than others (Galbraith , 197 3 ) . This open systems 
approach theorizes that the organization ' s  s i ze ,  its 
technology , and its environment influence the organizational 
design which could optimize organizational effectiveness 
(Shortell  and Kaluzny , 1983 , p .  3 4 5 ) . 
The contingency perspective , as a hol istic approach , 
recognizes the effects of both inter- and intra­
organizational factors on performance . Secondly , it allows 
for managerial responses to pressures which affect the 
various components of the organization . This research 
assumes that hospitals structure their organization in a way 
to optimize the qual ity of care provided , in l ight of their 
other organizational goals . Alternately ,  if  the structure 
is not appropriate for the specific organization , then one 
would expect to find that the deficient qual ity assurance 
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structure will  impair organizational effectiveness in 
monitoring qual ity of care . Consequently ,  one would find an 
increase in the number of incidents of adverse outcomes . 
Daft ( 19 8 9 )  has proposed a framework for evaluating and 
describing organizations ' contexts and structures . This 
framework is used in this study to describe the various 
dimensions of the hospital and the qual ity assurance 
mechanism . 
An Organizational Evaluation Framework 
As previously stated , organizations are open systems 
influenced not only by various components within the 
organization ,  but also by the environment in which the 
organization itself  exists . Contextual and structural 
dimensions of an organization help describe the organization 
and its environment . 
Contextual dimensions of an organization characterize 
the whole organization and its environment . They would 
include organizational size , technology , and environment . 
These dimensions help describe organizations and allow for 
comparisons among them . Size can be measured in a variety 
of ways , one being the number of people in the organi zation .  
Organizational technology refers t o  "the nature o f  the task 
in the production subsystem , and includes the actions , 
knowledge , and techniques used to change inputs into 
outputs" ( Daft ,  198 3 , p .  17 ) . The environment is everything 
exterior to the organization . 
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Structural dimensions describe the internal 
characteristics of an organization . Eight dimensions of 
organizational structure are formal ization , specialization , 
standardization ,  hierarchy of  authority , central ization , 
complexity , professional ism , and personnel ratios ( Daft , 
1989 , p .  1 8 ) . 
Formal ization pertains to the amount of  written 
material/documentation in the organization , while 
specialization is the extent to which tasks are subdivided . 
Standardization refers to the extent that s imilar activities 
are performed in a uniform manner ,  and hierarchy of 
authority describes the reporting chain of command and 
managerial span of control . Centralization refers to the 
hierarchial level that has decision making authority ; and 
complexity is the number of subsystems within the 
organization . Professionalism describes the level of  
employee training and formal education . Personnel 
configuration describes the deployment of people to various 
functions and departments ( Daft , 1989 , pp . 17-18 , 2 0 ) . 
These eleven dimensions are measurable aspects which 
can be used to analyze and compare organizations . They , in 
essence , draw a picture of the organization and its 
subunits . Although the organization may demonstrate a 
certain level of each dimension , it is not unusual for 
organizational subunits to vary in the degree a structural 
dimension is employed . Therefore , the contingency 
perspective , uti l i z ing Daft ' s  framework , permits the 
description of each hospital ' s  structure , including the 
qual ity assurance structure , and context . 
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The contingency perspective ' s  dual premises that there 
is no one best way to structure an organi zation ,  but some 
ways of structuring are better than others , has led to the 
development , through empirical research , of general 
guidel ines for structuring . As an organization ' s  size  
increases ; i f  its technology is more routine , and 
analyzable ;  if its personnel are not highly 
professionalized ; and if  the organization ' s  environment is 
relatively stable , the organization tends toward a more 
bureaucratic structure . Where an organization is smaller ;  
its technology less routine and analyzable ; its personnel 
highly profess ionalized ; and its organizational environment 
unstable , a more organic structure is more appropriate . Few 
organizations fit neatly into these two categories ; 
therefore , organizational structure varies along a continuum 
from bureaucratic to organic .  Subunits may also vary among 
themselves , in contrast to the overall  organizational 
structure . For instance , a hospital ' s  housekeeping unit 
would most l ikely be bureaucratic in structure , while the 
physical therapy department could be more organic . Although 
hospitals may possess many of the characteristics of most 
complex organizations , they are a somewhat unusual 
organizational form . 
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The Hospital As A Unique Organization 
The typical short-term acute care hospital in the 
United States is characterized by a dual l ine of authority , 
numerous levels  of health care professionals  ( both as 
employees and as non-employees ) ,  various levels  of 
professional ization among workers , and great disparity among 
worker groups in their power and influence within the 
hospital .  As would be expected , this great diversity of 
worker groups results in a diversity of goals  which may or 
may not be congruent with those of the hospital organization 
itsel f .  To further compl icate matters , the more 
professionalized workers may not only feel l imited 
al legiance to the organization itself ,  but also resist 
management ' s  attempt to enforce adherence to organizational 
goals , procedures and standards (Rael in ,  19 85 , pp . 147-7 5 ) . 
The hospital is characterized by a structure headed by 
a hospital Board of Directors ( Board ) which governs the 
hospital and its employees through delegated responsibil ity 
to hospital administration for implementation of pol icy . A 
parallel structure consisting of physicians with privileges 
at the hospital , termed the Medical Staff , governs itsel f ,  
with delegated responsibil ities from the Board . This  i s ,  as 
Harvey Smith coined the phrase , the "dual l ine of authority" 
in hospitals  ( Smith , 1955 , p .  5 9 ) . Legal rul ings s ince 
Smith coined the phrase have altered the relationship 
between the Board and the Medical Staff . The hospital Board 
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o f  Directors has gained much greater responsibility for and 
authority over the Medical Staff ( Darl ing v .  Charleston 
Community Hospital , 3 3  I ll . 2d 3 2 6 ,  2 1 1  N . E . 2d 2 5 3  [ I l l . 
1965 ] )  and has been held through a number of rul ings 
( Darl ing v .  Charleston Community Memorial Hospital ; Gonzales 
v .  Nork ; Elam v .  College Park Hospital ; Jackson v .  Power ; 
Pol ischeck v .  United States ; Leavitt v .  St . Tammany Parish 
Hospital ;  and Krueger v. St . Joseph Hospita l )  to be 
responsible for having "qual ity-control led institutions , "  
rather than j ust structures in which physicians practice 
( Peters and Olkowski , 1989 , p .  3 1 ) . The physicians , as 
entrepreneurs , utilize the facil ities and personnel provided 
by the hospital to del iver care to their patients . For the 
most part , they are not employees of the hospital but , with 
the hospital , provide care to patients . This j oining of 
efforts to provide the service of health care brings about 
the need for cooperation in an effort to ensure that the two 
groups of providers--the hospital and the health care 
professionals--can provide quality health care . Not only 
does the law place responsibil ity on both groups for the 
del ivery of safe care , but the codes of ethics of the 
involved professions place responsibil ity on the individual 
professional . 
Health Care Services Technology 
Organizational theorists have discussed extensively the 
nature of the technology involved in the production process 
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( Flood and Scott , 1987 ; Glisson , 1978 ; ouchi , 197 7 ) . I n  a 
tin can factory , the nature of the production process is 
well understood . The technology is  clear-cut , the nature of 
the task is predictable and the output is  easily measured . 
This example is  in contrast to the provision of  health care 
del ivered by a hospital . Not only is  the production 
process--the provision of care--not well  understood , but the 
output--the patient ' s  well-being/condition--is not easily 
measured or understood . In providing health care , many 
variables relating to the organization , the patient , and 
aspects of the patient ' s  l i fe and environment can play a 
part in the effectiveness of the care del ivered . This , 
along with the recogni zed inexactness of much of the 
scientific portion of medical care ( Donabedian , 1 9 80 )  make 
the production of health care and the measurement of its 
effectiveness very tenuous at best . 
Organizational Control 
In an organi zation where the work is highly analyzable , 
the tasks fairly simple ,  and the uncertainty of the 
environment low ,  measuring and controll ing the effectiveness 
of the production process are relatively straightforward . 
For example , in the tin can factory the process of producing 
a can is wel l  understood , and the desired output is easily 
measured . In contrast , the hospital ' s  product--health care­
-is at the most , poorly understood , very difficult to 
measure , except at the extremes--cure or death--and subj ect 
to multiple influences from both within and outside of the 
process of care . 
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These differences in  the certainty of the production 
process impact the effectiveness of measurement of that 
process and how to control it . I f  the production process is 
understood and the output easily measured , e ither output or 
behavior controls can be used , such as in the tin can 
factory . I f  the production process is  poorly understood , 
the outputs poorly measured , and the personnel highly 
professionalized ,  as with a maj or portion of the hospital ,  
the rituals of the professions can be used . 
Output controls require that the nature of the output 
be understood and measurable .  Understanding the 
transformation process is not required . For instance , the 
factory manager knows how many tin cans are to be produced 
and exactly what standards/criteria each tin can should 
meet . Therefore , when machine operator A produces the 
expected number of tin cans that meet the standards , that 
worker ' s  effectiveness is easily measured . 
Behavioral controls  are used where the organization , at 
the minimum , agrees about the means-ends relationship of the 
transformation process . The outputs are often not easily 
measured . Understanding the transformation process allows 
the process to be broken down into behaviors which can be 
observed . This  allows the evaluation of the production 
process to be based upon observable  behaviors rather than 
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the attempted measure o f  an output which i s  poorly , i f  at 
all , measurable . For example ,  it is impossible for a 
baseball  coach to determine the contribution of  each of his 
infielders to the team ' s  output of double plays . The coach 
knows how each player should play his position in double 
play situations , therefore , he will use his assessment of 
the behaviors they exhibit as a measure of  performance 
rather than their output of double plays . 
In organizations where neither the transformation 
process is well  understood nor the output easily measured , 
use of rituals is the usual form of control . This  method 
usually rel ies upon a rigorous selection process for its 
employees . In a highly professional ized organization or 
subunit , the norms and values of the profession ( s )  are 
ready-made standards or rituals . 
In health care , professional organizations , as wel l  as 
state l icensing boards , provide standards and guidel ines for 
professional conduct . In addition , such organizations as 
the Joint Commission for the Accreditation of Health Care 
Organi zations , provide standards and criteria for the 
organization which help guide professionals ' behavior . 
I f ,  as has been proposed , highly professionali zed 
organizations depend on professional standards as a means of 
organizational control , how do the professionals  know how 
effective they are in their organizational practice? 
Although organizations have been characterized in many ways , 
one way to view them is as information processing systems . 
" Information refers to data which are relevant , accurate , 
t imely ,  and concise . . .  information must effect a change in 
behavior . . .  " (Tushman and Nadler , 1978 , p .  6 14 ) . 
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In an  organization such as a hospital where many 
professionals practice , data regarding individual patient 
conditions--laboratory values , radiology results , et cetera­
-are abundant , so that the professional can adjust a 
patient ' s  therapy in a timely and appropriate manner .  This 
flow of patient data is critical to the professional in 
judging hisjher performance in treating the particular 
patient . The organization is structured to assure that the 
workflow is efficient in providing the patient-related data 
the physician needs in a timely manner . 
From an organizational standpoint , information 
regarding overall provider performance is also critical . 
Although the quality of individual patient care is of great 
importance , the aggregated profiles of provider care are 
perhaps of more meaning to the organization as a whole . The 
organization attempts to discern patterns of care and 
deviations from expected standards . Recogniz ing that the 
effectiveness of the process of health care is contingent 
upon numerous influences , the hospital is interested in not 
only the case that deviates greatly from the norm , but also 
patterns of deviations--large or small . For instance , 
concern would arise i f  the number of normal appendix 
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specimens following surgery for appendicitis began to  rise . 
This information is critical to the provider groups , not 
only for comparison to their professional norms , but also to 
their reference group , i . e . , their peers within the 
hospital .  This al lows all  involved to assess the 
performance of the organization and to make adj ustments when 
needed . 
Qual ity assurance programs in their many forms are 
charged with the task of monitoring the various aspects of 
care . They are organizational subunits charged with 
obtaining data and information which can be used in 
monitoring the performance of the del ivery of care . The 
effectiveness of this structural subunit depends upon its 
collection of timely and appropriate data , the appropriate 
distribution of the information , and timely and appropriate 
actions by appropriate authorities to correct deviations . 
This entire process is based upon the flow of information 
through the organizational system . 
Qual ity Assurance Information 
The hospital is an organization facing a changing , 
tumultuous environment . The work done by the hospital--to 
provide health care--is uncertain , complex , and poorly 
analyzable . To decrease the uncertainty generated by the 
very nature of the work performed , a flow of accurate , 
relevant information regarding the effectiveness of the 
production process is needed . To meet this demand for 
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information regarding performance , a structure is  
establ ished to  gather , collate , analyze ,  and dispense the 
pertinent information . The task of obtaining and processing 
data should be rather routine , as long as the person ( s )  
charged with this task hasjhave the authority , resources , 
and data access to do the j ob .  A second function o f  the 
subunit is uti l ization of the data to evaluate and alter 
organizational effectiveness . This function of qual ity 
assurance mechanisms is fraught with difficulties due to the 
impingement of the organization on professionals ' 
operational autonomy in an effort to control the 
professional . 
It becomes obvious that qual ity assurance mechanisms 
have two distinct areas of responsibil ity which present 
diverse needs in regard to structural design . The data 
gathering and processing function , being rather predictable 
and analyzable , would seem amenable to a more bureaucratic 
structure . Being much more unpredictable and difficult to 
analyze ,  the uti l ization of the data would lend itsel f to a 
more organic structure . Although the structures may vary , 
the contingency perspective would indicate that some 
structures will be more appropriate for the various 
contingencies faced by the hospital ,  and thus facil itate the 
organization ' s  effectiveness . 
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summary 
The theoretical framework for this research is based 
upon the open systems contingency perspective . Qual ity 
assurance mechanisms are conceived as the hospital ' s  method 
of controll ing professional performance in a rapidly 
changing , uncertain environment . The contingency 
perspective would suggest that the adequacy of the quality 
assurance subunit ' s  design and resources ,  based upon the 
environment in which it exists , will impact on the 
hospital ' s  performance . 
Next , a review of several areas of l iterature is  
presented to  support the generation of hypotheses relevant 
to qual ity assurance design and resources and adverse 
outcomes of hospitalization . 
CHAPTER 3 
REVI EW OF THE LITERATURE 
Although quality of care research has been conducted 
for many years , the post-1983  health care environment has 
added new and urgent emphasis to this area of research . 
Consumers are demanding demonstrable good qual ity and third 
party payers are demanding good qual ity for a reasonable  
price . Society is looking for a way to bring skyrocketing 
health care costs under control or at least to slow the rate 
of increase while maintaining acceptable qual ity 
( Durenberger ,  1986 ) . 
The federal government , as well  as other third party 
payers , is concerned with the performance of hospital 
organizations in providing available , adequate , and safe 
care to the entire population but in a cost effective way 
(Griffith , 19 8 6 ;  Davis , 1986 ) . S ince the institution of the 
prospective payment system in 198 3 , concerns have increased 
regarding how hospitals will adjust to a slower rate of rise 
in reimbursements ; therefore , pressures to monitor the 
qual ity of care del ivered by hospitals  have increased 
(Ginsburg and Hammons , 1988 , p .  108 ) . Not only is  a 
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meaningful measure of qual ity needed but there is also the 
need to understand what influences the measured outcome 
( Davis , 1987 , p .  1-2 ) . 
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This research examines how qual ity assurance mechanisms 
and the organization ' s  context impact upon adverse outcomes 
of hospital ization , the qual ity measure of this research 
( Figure 3 ,  p . 2 3 ) . Quality assurance mechanisms were 
instituted with the goal of impacting favorably upon the 
del ivery of care , yet l ittle research has been done to 
evaluate how the design and function of this subunit impacts 
on qual ity . 
A search of the l iterature regarding qual ity assurance 
structures , organizational design and the organizational 
impacts of s i ze and specialization yields vastly different 
quantities and qual ities of research . Studies considering 
the hospital ' s  size , specialization , environment , structure , 
and control mechanisms will be examined to ascertain their 
influence on adverse outcomes of hospitalization . The 
review wil l  focus on findings at the organizational/hospital 
level . 
Quality Assurance and Quality of Care 
As has been advanced in Chapter 1 ( Figure 3 ) , the 
adequacy of qual ity assurance design and resources affects 
both the way the subunit functions and adverse outcomes . 
Research studying the most effective structures for qual ity 
assurance mechanisms in health care organizations is scarce . 
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Although a significant amount o f  research has addressed the 
values of expl icit and impl icit criteria as measures of 
performance (Goran , 1979 ) , only a few studies have addressed 
how the design of the qual ity assurance subunit actually 
impacts upon its goal of influencing qual ity of  care in a 
positive way . 
The 197 6 study by the Institute of  Medicine found that 
the maj or fail ing of the quality assurance mechanism was in 
not assuring that assessment findings were used to help 
improve the provider ' s  behavior . Their findings focus then 
on the importance of applying the information gained in a 
manner such that change can occur ( Institute of Medicine , 
1976 ) . 
Luke and Boss ( 19 8 1 )  identify ten barriers to 
institutional change and suggest more emphasis be placed on 
organizational and behavioral aspects of change , rather than 
technical considerations . Bl iersbach ( 19 8 8 )  supports this 
concern by urging more effort be placed on the application 
of data to achieving organi zational change and less on 
technical considerations . 
Sanazaro and Worth ( 19 7 8 )  studied how concurrent 
qual ity assurance could be incorporated with an established 
concurrent utilization review program . The evaluation 
criteria for care were explicit or , as they called them, 
essential criteria monitoring three areas : diagnosi s ,  
documentation , and treatment . Hospitals  from five PSROs 
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were randomly assigned t o  the experimental o r  control group . 
Subsequent withdrawals resulted in 2 4  experimental and 2 6  
control hospitals  from which 3 , 63 0  Medicare , 1 , 009 Medicaid 
and , 790  private patient abstracts were obtained . 
Physicians in the experimental hospitals were made aware of 
the assessment criteria prior to the collection period . The 
experimental hospital ' s  qual ity assurance mechanism was 
designed so that the review coordinators determined any 
deviations from the criteria by the patient ' s  attending 
physician and reported such deviations to the physician 
advisor . I f  the physician advisor determined that there was 
an unexplained deviation from the criteria , the advisor 
communicated with the attending physician who was not in 
compl iance with the assessment criteria . It was up to 
attending physicians to decide if  they wished to change 
their approach . There was no other role for the qual ity 
assurance mechanism other than notification . The control 
hospitals col lected comparable data but did not inform 
attending physicians of deviations from the criteria . 
The study results showed that where commitment to the 
research proj ect was strongest , the extent and promptness of  
recording health histories and physical examination results 
was greatest . Of the 24 experimental hospitals , the two 
hospitals that did not post the criteria on the patient 
charts were s ignificantly different ( lower )  in adherence to 
documentation criteria . Experimental hospitals  were 
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significantly better than control hospitals  in adherence to 
treatment criteria . 
In attempting to relate qual ity assurance activity to 
outcomes ,  the researchers found that the patient ' s  age was a 
more consistent predictor of outcome than either adequacy of 
documentation or adherence to treatment criteria . In the 
case of patients 55-84 years of age with bacterial 
pneumonia , there was evidence that adherence to indicated 
treatment criteria resulted in better outcomes . For 
patients 60-79  years of age , 48 hours post-myocardial 
infarction without hypovolemia , there was the finding that 
utilization of a contraindicated treatment was statistically 
s ignificant for increased mortal ity . 
In the experimental hospitals , review coordinators 
referred 600  of 2 8 1 1  cases to physician advisors who 
communicated with the attending physicians on 1 2 0  cases . 
Only in the six hospitals where organizational commitment 
was the greatest did the contacted attending physicians 
change treatment . 
This research study showed that strong organi zational 
commitment and the formalization and standardization 
provided by posted criteria can impact qual ity of  care . The 
study design ignores any means of enforcement when 
deviations were found omits an important component of what 
is currently considered part of quality assurance . 
In 1978 , Gertman and Egdahl published their study of 
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the 4 4  Massachusetts hospitals ' utilization review programs . 
The study sample consists of all  cases ( both admission and 
extended stay reviews ) questioned regarding appropriateness 
for continued hospital ization during a two week period 
( n=2 , 12 0/ 2 2 , 7 5 1 ) . Data were collected regarding util i zation 
review pol icies and procedures ( i . e . , decision-flow 
process ) ,  patient demographics , and hospital 
characteristics . 
Using descriptive and multivariate statistics and 
simple tests of association , the results showed that 
"sl ightly more than 50%  of hospitals allowed the utilization 
review (UR )  coordinators to certi fy stays , to contact the 
patient ' s  attending physician on their own initiative , and 
to discuss with the attending physician the appropriateness 
of a patient ' s  continued hospital ization" ( Gertman and 
Egdahl , 1978 , p .  5 4 5 ) . Another pol icy issue was the extent 
of physician advisor interaction with attending physicians 
when a case was questioned . Seventy-two and seven tenths 
percent ( 7 2 . 7 % )  of the physician advisors said they never 
tried to remain anonymous , 1 3 . 6% rarely , 6 . 8% occasionally ,  
4 . 5% a lmost always , and 2 . 4 % always . It was also found that 
the UR coordinators ' discretionary authority rose as 
physician advisor ' s  desire for anonymity rose . 
Of the 2 , 12 0  cases ( 10 % )  questioned , 1 7 0  patients had 
their benefits terminated or represented a voluntary early 
discharge . Almost two-thirds of all  questioned cases and 
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9 4 %  of all  terminated were Medicare patients . Increasing 
age and admission from a nursing home or chronic disease 
facil ity were also patient characteristics associated with 
being questioned . In hospitals where the UR coordinators 
had no restrictions on their deal ing with attending 
physicians and the UR physician advisors chose to remain 
anonymous to the attending physician of a questioned case , 
the rate of terminations and early voluntary discharges per 
100 beds was twice that of hospitals who put restrictions on 
their UR coordinators and the physician advisors chose to be 
known to the attending physician ( p .  5 4 9 ) . Hospital size , 
teaching status , and ownership were not statistically 
signi ficant . 
This study (Gertman and Egdahl ,  1978 ) showed how the 
location of decision making authority can influence the 
effectiveness of the process . Although the study does not 
explore the extent or type of criteria used , it does 
indicate that the increased efficiency of the UR process as 
demonstrated by the placement of decision-making authority 
at the staff (UR coordinator) level impacts qual ity of care . 
Expanding on Gertman and Egdahl ' s  work , Restuccia 
( 1982 ) studied the effect of several utili zation review (UR) 
designs in reducing inappropriate hospital utilization , as 
measured by inappropriate hospital days and case-mix 
adj usted length of stay ( LOS ) . Employing four feedback 
design strategies : ( 1 )  Direct Feedback ( DF)  - the 
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coordinator interacts directly with the attending physician ; 
( 2 )  Indirect Feedback ( IF)  - the coordinator interacts with 
a physician advisor who then decides whether the advisor 
will contact the attending physician ; ( 3 )  No Feedback (NF) -
neither the attending physician nor the physician advisor 
are advised of inappropriate patient hospitalizations ; ( 4 )  
Judgemental Feedback (JF) - the coordinator has the 
discretion of contacting the attending physician or 
physician advisor or neither . Restuccia studied their  
effects in  four acute care general hospitals in  the San 
Francisco area . All of the UR coordinators were registered 
nurses and experienced in their j obs . The study included 
only Medicare patients and used the Medicare level-of-care 
criteria for j udging the appropriateness of stay . 
Physicians in the study hospitals , except the chairman of 
the util i zation review committees and directors of medical 
education , were not informed about the study . Data were 
col lected over a two month period at each hospital .  
Analysis of the data indicate that there were 
statistically significant differences among the four 
strategies . There was approximately one-half day less of 
inappropriate uti l ization for the group who interacted 
directly with the attending physicians ( OF)  and the one that 
had the latitude of deciding whether to contact the 
attending physician directly andjor the physician advisor 
(JF) as compared to the group which received no feedback 
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( NF ) . When LOS was used as the dependent variable , the 
results were similar except the direct strategy was less 
influential . When patients experiencing environmental 
barriers to discharge were eliminated from the sample ,  the 
same pattern of findings emerged but with greater 
differences . Using inappropriate days as the dependent 
variable ,  the study found 1 . 5  days and 1 day differences 
respectively between the j udgemental and direct strategies 
and the no feedback and indirect (UR coordinator reports to 
physician advisor who talks with attending physician) groups 
respectively . No difference was found between the control 
group and indirect strategy . There was over 3 . 5  days 
difference in LOS between the j udgement strategy and control 
groups . No other differences in LOS were significant . 
The Restuccia ( 1982 ) study ' s  findings were : 
1 .  Direct feedback is more effective than indirect or 
no feedback . 
2 .  The more discretion permitted the UR coordinator , 
the more l ikely is the utilization review system 
effectiveness . 
3 .  The greater the proportion of  environmental 
barriers causing inappropriate utili zation , the 
less control the utilization review system is  
capable of exerting and , thus , the more l ikely is  
inappropriate utilization ( p .  5 8 ) . 
The author also noted that in two hospitals that did 
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not provide adequate resources ( i . e . , enough UR  coordinators 
to process the workload) for the utilization review program , 
the UR coordinators were not able to use their discretion as 
often or in as timely a manner as they wished . 
The study supported the maj or hypotheses that the more 
direct the feedback , the greater is the control over 
professional performance ; greater discretion allowed in the 
feedback decision results in greater control over 
professional performance ; and an effective system is  
achieved by direct feedback to  attending physicians without 
the sanction impl ied by using a physician advisor (pp .  60-
61 )  . 
This study supports the findings of Gertman and Egdahl 
that decision-making authority placed at the staff level is  
most effective . It also i l lustrates the importance of  
organizational commitment to  the effectiveness of  
utilization review . 
Rosen and Feigin ( 1982 ) studied peer review activities 
in eleven acute general care hospitals in the greater New 
York metropol itan area . Although entirely descriptive , the 
study found that only 2 of the 1 1  hospitals  had a system 
which guaranteed that review information gathered by one 
committee charged with an aspect of qual ity assurance 
would/could be used by another qual ity assurance committee . 
Anecdotal evidence is used to il lustrate how failure to 
convey information to all concerned committees resulted in 
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adverse impacts on  quality of  care . They also noted that 
the failure to have physicians serve on more than one of the 
qual ity assurance committees resulted in the absence of  
informal information l inkage . 
This study il lustrates the need for a formal i zed 
structure for qual ity assurance activities with hierarchial 
relationships clearly established and monitored . It  also 
demonstrates the need for establ ishing coordination 
mechanisms to ensure qual ity assurance . 
Organizational Design and Quality of Care 
Although there is a paucity of empirical research on 
the structure and function of qual ity assurance mechanisms , 
there is  related research in health care on organizational 
design and effectiveness .  
Neuhauser ( 19 7 1 )  appl ied the Entrepreneurial theory of 
formal organizations to 30 medium sized ,  short term , 
general , not-for-profit , community hospitals in the greater 
Chicago area . He identifies two components of the hospital­
-the medical component and the non-medical component . The 
medical component is the physicians , while the non-medical 
component is everyone else regardless of level of 
professional ization . The qual ity of care outcome measures 
used for the medical component are subj ective expert 
evaluation , the JCAHO evaluation , training of the medical 
staff , and a severity-adjusted death rate ( SADR) . The 
independent variables of interest to this study were : 
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visibil ity of  consequences (managerial awareness ) - ( the 
extent the administrator and Chairman of the Board of  
Trustees were able to  rate their hospital , on  a five-point 
scale , in relation to peer hospitals in the Chicago area on 
four aspects of medical staff performance ) and specification 
of procedures ( the extent that the hospital had a drug 
formulary ; used required tests on newly admitted patients ; 
requ ired consultations prior to the performance of certain 
surgical procedures ; placed restraints on the range of 
hospital activities each physician could perform ; used 
sanctions against physicians ; and was perceived to be 
influenced by physicians ) .  
The results indicate that the existence of reports and 
visibil ity of consequences are positively related to the 
qual ity of care . His hypothesis that higher specification 
of procedures in a complex task environment will adversely 
affect qual ity of care is poorly supported by only 3 of 18  
relationships being statistically significant , and only 1 1  
of  18 being in  the expected direction . Further analyses 
showed that only 3 of 9 measures of specification of 
procedures were significant when appl ied to the use of  
control measures appl ied by the organization , rather than 
physicians , even though 8 of the 9 relationships were in the 
expected direction . The findings further show that these 
hierarchically imposed control measures are positively and 
significantly related to the adjusted death rate and 
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negatively and significantly related to  the JCAHO 
evaluation . The third measure of qual ity is not related at 
a significant level which suggests that greater 
speci fication adversely affects qual ity of care . 
Further confirmed hypotheses are : 
that the higher the visibil ity of  consequences ,  
the more l ikely the extent o f  speci fication of 
procedures will be optimal . 
the effects of the extent of specification , volume 
of reports , and visibil ity of consequences on 
qual ity of care are additive . 
These analyses suggest that physician participation in 
decision making is related to higher qual ity of  care . Thus , 
increased physician participation and an increased autopsy 
rate (visibil ity of consequences )  offers the possibil ity of 
a large potential lowering of the standardized adj usted 
death rate . 
Shortell , Becker,  and Neuhauser ( 19 7 6 )  studied the 
effects of management practices on hospital performance in 
42 short-term , voluntary , non-teaching Massachusetts 
hospitals with 100  or more beds . Data regarding hospital 
costs , qual ity of care , and operating statistics were 
collected for a 12 month period from October 1971  through 
September 1972 . 
The outcome measure of interest to the current study 
was their use of medical-surgical death rate , and post-
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operative complication rate following clean surgery , as the 
measures of qual ity of care . The independent variables 
studied included visibil ity of consequences (percent of 
operating procedures the administrator could not make an 
estimate , percent of operating procedures the administrator 
could not compare his hospital to peer faci l ities in the 
area , the percent of operating statistics the president of 
the medical staff could not estimate , the percent of  
operating statistics the medical staff president could not 
compare his hospital with area peer facilities ) , 
speci fication of work procedures ( extent nonmedical support 
department heads were free to determine what , when and how 
they did their work : extent to which medical support 
department heads were free to determine what , when and how 
they did their work : extent to which a sample of medical 
support personnel were free to decide what , when and how 
they did their work : extent to which key medical staff 
members bel ieved that the medical staff as a group was free 
to determine what , where and how the clinical work was to be 
done : and extent to which key medical staff members bel ieved 
that individual physicians were free to decide what , when , 
where and how their cl inical work was to be done ) , 
coordination mechanisms ( the ratio o f :  impersonal to 
personal and group methods of coordinating work for 
nonmedical support department heads and key medical staff 
members : informal consultations to formally scheduled 
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meetings involving the laboratory director or assistant with 
members from nursing service and radiology ; informal 
consultations to formally scheduled meetings involving an 
assistant director of nursing service with members of the 
laboratory and radiology departments ;  informal consultation 
to formal ly scheduled meetings involving the chief radiology 
technician ; and the number of regularly scheduled meetings 
involving the chief radiology technician with members of the 
nursing service and laboratory departments) , 
absence/presence of a pre-admission testing program , average 
length of stay , and participation in decision-making . 
The findings indicate that increased reliance on 
scheduled meetings between the highly professionali zed 
departments--nursing and the cl inical laboratory--results in 
a lower post-surgical compl ication rate . The measures of 
coordination among radiology , nursing , and the cl inical 
laboratory helped explain 19  percent of the variance in 
post-surgical compl ication rates . As with complication 
rates , the results suggest that greater rel iance on formally 
scheduled meetings of  nursing with radiology and the 
cl inical laboratory is associated with a lower medical­
surgical death rate . Conversely , the data suggest that the 
death rate is lower if radiology rel ies on less regularly 
scheduled meetings with nursing and the clinical laboratory . 
For the medical staff ,  greater perceived autonomy is 
associated with higher medical-surgical death rate . Yet , a 
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lower medical-surgical death rate is associated with greater 
participation of department heads in operating decisions . 
When medical-surgical death rate is  the dependent variable ,  
management variables explained 60%  of  the variance . 
This study highl ights the effect various management 
variables that affect relationships among professionals can 
have on qual ity of care . To the investigators ' surprise , 
they found that greater structure in staff functioning was 
associated with better performance . 
Becker , Shortel l ,  and Neuhauser ( 19 8 0 )  looked further 
at the role management practices can play in hospital 
performance , specifically length of  stay . Using the same 
sample described in their 1976  study , they used overall  
average length of stay , overall  average Medicare length of  
stay , and post-operative Medicare length of stay as 
dependent variables . Independent variables include measures 
of visibil ity of consequences (percentage of eleven 
operating statistics for which the administrator could not 
compare his  hospital with similar area hospitals ) , 
speci fication of work procedures ( the extent to which 
nonmedical support department heads perceive they are free 
to determine what , when and how they do their work ; the 
extent to which medical support department heads perceive 
they are free to determine what , when and how they do their 
work ; the extent to which medical staff leaders perceive 
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that the medical staff as a group has autonomy in clinical 
activities ; the extent to which medical staff leaders 
perceive that the individual physician has autonomy in 
cl inical matters ; and a comparative measure of medical 
support department heads autonomy relative to nonmedical 
support department heads autonomy) , and control mechanisms . 
The results indicate that the lower the work 
speci fication (more perceived autonomy) for the medical 
staff in relation to cl inical matters , the shorter the 
Medicare preoperative length of stay . Longer preoperative 
length of stay was also associated with a higher medical­
surgical death rate . For overall Medicare length of stay , 
work specification and coordination mechanisms are both 
statistical ly significant . The more autonomy the individual 
physician is perceived to have , the longer the length of 
stay for Medicare patients . Also of significance is  the 
relationship between longer length of stay and the 
physician ' s  rel iance on personal or group methods of 
coordination with medical support department heads . For 
nursing , radiology , and the clinical laboratory , a greater 
proportion of informal to formal meetings was associated 
with a shorter length of stay . For medical support 
department heads , rel iance upon personal or group 
coordination mechanisms in relation to their nonmedical 
support counterparts results in a shorter Medicare average 
length of stay . For the average length of stay for all  
patients , the lower the visibility of consequences ,  the 
longer the length of stay , and the less work specification 
for medical support heads to that of nonmedical support 
heads , the longer the length of stay . 
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This research ( Becker , Shortel l  and Neuhauser , 1 9 80 )  
h ighl ights the differential effect of organizational design 
factors on various components of the hospital and the impact 
on length of stay . 
Shortell and LoGerfo ( 19 8 1 )  examined the relationships 
among hospital structural variables , individual physician 
characteristics , medical staff organization characteristics 
and quality of care for acute myocardial infarction (AMI ) 
and appendicitis patients . Approximately 5 0 , 000  AMI cases 
and 8 , 18 3  appendectomy cases from 95 hospitals were 
examined . The outcome measure of qual ity of care for AMI 
patients was a standardized mortal ity ratio and for 
appendectomy patients , a standardized normal tissue removed 
( SNTR) ratio . The independent variables were indexes of 
"resource capabil ity" ( a  measure of the hospital ' s  abil ity 
to attract qualified staff) , "participation in decision 
making" ( a  measure of physician involvement in hospital wide 
decision making bodies ) ,  and " local staff orientation" ( a  
measure reflecting smaller hospitals with fewer physicians 
and thus fewer physician committee members ) .  
The results showed , among other findings , that having 
the president of the medical staff on the board of  directors 
was strongly associated with lower AMI standardized 
mortality ratios . Physician participation in hospital 
decision making had a moderately strong affect on lowering 
AMI standardized mortal ity ratios . Although not 
statistically s ignificant , the local staff orientation 
factor was associated with a higher AMI standardized 
mortal ity ratio . 
For appendectomy patients , the frequency of  medical 
staff committee meetings , the degree to which physicians 
concentrate their activities at the study hospital ,  the 
percent of physicians on contract and the presence of a 
director of medical education were each associated with a 
lower standardized percent of normal tissue removed . 
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These findings , as have previous ones , highl ight the 
differential effect organizational design and , thus , control 
can have on health care outcomes . 
Flood , Scott , Ewy , and Forrest ( 1982 ) studied the 
impact of surgeons and surgical staff organizations on the 
qual ity of care in 15 hospitals . Focusing on 15  surgical 
procedures associated with large numbers of  deaths and 
compl ications , they used morbidity at 7 days post-surgery 
and/or mortal ity at 4 0  days post-surgery . Patient data pre­
operatively and at 7- and 40-days post-surgery were 
obtained . Individual surgeon and corporate organizational 
data were obtained . 
Although the analyses were done at the patient level , 
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they are of interest . The findings show that two measures 
of surgical staff organization were significantly associated 
with qual ity of care--the proportion of contract physicians 
and the number of surgical specialties . The higher the 
level of each , the better the qual ity of care . The analyses 
suggest that both the hospital context and the professional 
staff structure account for differences in organizational 
effectiveness to a much greater degree than do individual 
surgeon characteristics . 
Theory would suggest that professional norms would be 
adequate to control professional practice , but the research 
performed with professional organizations , such as 
hospitals ,  demonstrates that formal qual ity assurance 
programs can positively affect the qual ity of outcomes . As 
has been advanced earl ier in this chapter , the impact of 
qual ity assurance programs may be the role they play in 
collecting and collating data and making it available to 
those individuals and/or groups that can effect a change in 
the care process . 
Adequacy of Qual ity Assurance Design and Resources and 
Adverse outcomes 
As discussed in Chapter 1 ( Figure 3 ) , the adequacy of  
the quality assurance subunit design and resources affects 
the incidence of adverse outcomes . 
Organizational Design and Performance . As the 
preceding research has addressed many of the issues 
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regarding the impact o f  organizational design and control on 
performance in health care , so too has research in other 
organizations shown how organizational design and function 
impacts on performance . 
Research by Child ( 197 3 ) , Ouchi ( 197 7 ) , Glisson ( 1978 ) , 
and Peterson ( 19 8 4 ) have demonstrated the importance of  
standardization , formalization , centralization , 
special ization , and hierarchy of authority in relation to 
organizational performance and in relation to contextual 
characteristics . Much of the research found in relation to 
qual ity assurance in both health care and other highly 
professionalized organizations relates to the question of 
organizational design and control but is  anecdotal .  
Katz ( 19 8 6 )  describes a cybernetic type qual ity 
assurance mechanism which is patient- and prevention­
oriented and is characterized by flexibil ity ,  yet , retains 
adequate control . A maj or point of Katz ' s  discussion is the 
emphasis on the necessity of commitment to the program by 
management and the medical leadership . 
The Joint Commission on Accreditation of Hospitals 
( 19 8 6 )  sets out nine steps in a monitoring and evaluation 
program which include adequate del ineation of responsibil ity 
and the scope of service , identification of  indicators , 
establishment of criteria , data collection and analyses , 
generation and implementation of plans for problem 
resolution , assessment of actions taken , and communication 
of information . They also emphasize the importance of  
organizational commitment to  the effectiveness of  qual ity 
assurance . 
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Berwick and Knapp ( 1987 ) describe the qual ity assurance 
program for the Harvard Community Health Plan (HCHP) . The 
program , called the Qual ity of Care Measurement ( QCM) 
Program , is conceived as a data gathering mechanism which 
makes available to the assurers of qual ity care ( i . e . , those 
persons who provide and support the provision of care ) the 
obj ective information they need to manage their practice . 
The program gathers data from a number of  sources uti l i z ing 
numerous techniques due to the multidimensional definition 
of qual ity employed . Emphasis is placed upon timel iness of 
the data made available to the assurers . Criteria and 
measures of cl inical performance are generated by the 
providers , and methods of data collection are designed by 
the QCM staff . Where possible , the computer system is used 
to facil itate qual ity of care monitoring by providing 
follow-up of specified categories of patients and providing 
reminders to the patient ' s  provider of the need for fol low­
up care . Adherence to established criteria is also 
monitored by the computer . 
From the anecdotal evidence , it appears that the 
qual ity assurance mechanism at the HCHP serves as a support 
service to the providers by gathering and collating data . 
organizational support appears substantial in that the QCM 
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program is  an independent subunit which reports directly to 
the highest pol icy making level . It also appears that there 
are significant resources available to the program for 
meeting its goals .  
Lee and Ebrahimpour ( 19 8 5 )  compare qual ity control 
systems in Japanese and American manufacturing firms in an 
effort to discern why there are such differences in 
performance . Japanese firms view the customer as the 
primary source of qual ity evaluation and demand , as opposed 
to American firms which do not give customers ' desires such 
primacy . American firms do not place as much emphasis as do 
the Japanese firms on improvement of qual ity through 
alterations in the process design as a result of workers ' 
feedback . Japanese firms utilize extensive statistical 
qual ity control methods which are understood by , made 
available to , and used by all  workers . Training , an ongoing 
process in Japanese firms , is viewed as an integral part of 
everyone ' s  j ob ,  rather than , as in American firms , a costly 
luxury in many instances or a costly necessity in others . 
Qual ity control , which permeates the entire production 
process in Japanese firms , is seen as a preventive process , 
rather than , as in American firms , as being a correction of 
production errors which takes place at the end of  the 
process . 
The authors emphasize that the Japanese approach to 
qual ity assurance rests on organizational commitment--from 
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CEO to  the lowest worker . Deming is quoted as saying that 
"Management support is one of the more important elements in 
Japanese achievement in qual ity control "  ( p .  2 9 ) . 
This  article highl ights the need for organizational 
commitment , adequate resources , and a process design which 
makes the information needed to assess qual ity available to 
those who are producing the product . It is  also pointed out 
that responsibil ity for qual ity rests with all  workers . 
Kane ( 19 8 6 )  describes how IBM incorporates a quality 
focus in its business process . The business process is  
defined as  "the closely related decisions and activities 
required to manage and administer the resources of business"  
(p .  2 5 ) . This involves "complex , cross-functional processes 
typified by few measurements and unknown l imits" ( p .  2 5 ) . 
The design IBM employed is characterized by the 
assignment of responsibil ity ( ownership) to the appropriate 
individual so that he or she can monitor the process and 
document needs . The individual assigned ownership also has 
to be placed high enough in the organization to influence 
change and assess and monitor its business-wide impact . The 
plan requires the definition and documentation of  the 
process and the identification and measurement of  problems . 
Kane , as have others who study qual ity assurance , emphas izes 
the need for organizational commitment to qual ity . The 
design advocated employs qual ity monitoring throughout the 
process with constant feedback to those most responsibl e .  
The effectiveness of the qual ity process is  supported by 
declines in the number of late , incomplete , and defective 
orders . 
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Nollet and Queirllon ( 19 8 8 )  report on  the incorporation 
of a qual ity assurance department in an accounting firm .  As 
others who have studied qual ity assurance , the authors 
emphasize that a philosophy of ensuring qual ity work is  
imperative from the partners down to  the lowl iest employee . 
In a highly professional ized firm such as that provided by 
accounting firms , an emphasis is placed upon recruiting the 
most highly qualified personnel and then providing 
continuing education programs to obtain and maintain a 
qual ity product . Due to the complex nature of the auditing 
process , peer review is used as the qual ity control 
mechanism . Use of planning memos , schedules , audit 
programs , and internal control questionnaires control and 
evaluate the audit process . 
The approach to qual ity control in the accounting firm 
is similar to that in other highly professionalized areas . 
The professional standards of the employee along with 
written guidelines , are maj or control mechanisms for the 
auditing process . organizational commitment along with the 
employee ' s  professional commitment are considered essential 
to the success of qual ity assurance mechanisms . 
Qual ity assurance is a relatively recent concern in the 
health care arena . Although much has been drawn from the 
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industrial sector ' s  experience in  qual ity assurance , its 
appl ication to the unique organizational and process 
features of hospital based health care is fraught with 
concerns . The poor abil ity to understand the health care 
production process ,  the high degree of variabil ity , and the 
difficulty in measuring outcomes all  make control of the 
process difficult . In addition to these concerns , the 
characteristics of highly professional ized provider groups 
supported by a group of support personnel with varying 
levels  of skills  makes the quality assurance task much more 
difficult . 
Even when the formal structure provided by the 
organization to support qual ity assurance activities seems 
adequate , there is evidence that other factors are 
necessary . Among the authors cited previously , 
organizational commitment was singled out repeatedly as 
essential to success (Katz , 1986 ; Berwick and Knapp , 1987 ; 
Lee and Ebrahimpour , 19 85 ; Kane , 198 6 ;  Nollet and Queirllon ,  
1988 ) . Along with commitment of the organization , as 
demonstrated by adequate fiscal and personnel allocations , 
is perceived commitment to the program . This would address 
the perceptions of those charged with qual ity assurance of  
the support they receive from not only management , but also 
from cl inicians and support personnel . Such authors as 
Deming ( 198 2 ) , Berwick and Knapp ( 1987 ) , Kane ( 19 8 6 )  and 
others emphasize the importance of commitment to the process 
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from the CEO to the lowest employee . 
Hetherington ( 19 8 2 ) maintains that the establishment of 
a quality assurance mechanism is , in essence , formalization 
of medical care activities ( p .  1 90 ) . With this  
formal ization comes increased tensions among providers , 
qual ity assurance personnel including physician advisors , 
and management because of the organization ' s  incursion into 
professional freedom . As medicine is demystified to some 
extent , power shifts away from physicians and toward 
management .  Therefore , the organization must balance its 
needs to insure qual ity of care through increased 
formal ization with the professionals ' demand for autonomy . 
This effort is partially made through the structural design 
of the qual ity assurance subunit and that unit ' s  functional 
adequacy . 
Organizational Size and Special ization . Organizational 
size has been of interest to researchers for many years 
( Pugh , Hickson and Hinings , 1969 ; Child , 1972 ; Van de Ven , 
197 6 ; Dewar and Hage , 1978 ) . The influence of size has been 
assessed in relation to special ization , technology , 
decision-making , strategic choice , and a host of  other 
factors . This review will  focus on size and specialization 
and their relationships to structural and functional design 
issues and outcome measures ( Figure 3 ) . 
Pfeffer ( 1982 ) summarizes the early research in this 
area by citing work done by many of the earl iest 
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investigators . Pugh , Hickson , and Hinings ( 19 6 9 )  found that 
size was the most powerful predictor of a measure of 
special ization , use of procedures , and rel iance on 
paperwork . Blau ( 19 7 0 )  found that size generates structural 
differentiation within organizations . "The basic arguments 
from the size l iterature are that size leads to increasing 
structural differentiation , that size is negatively related 
to centralization , that size is positively related to 
formal ization ,  and that size is related to the size of the 
administrative component . . .  " ( p .  1 4 9 ) . Research by Blau 
and Schoenherr ( 19 7 1 )  in state employment agencies and by 
Meyer ( 1972 ) in state and municipal finance departments 
support these hypotheses . 
Child ( 197 2 )  argues that increasing size offers 
opportunities to use the benefits of increased 
special ization . Increased special ization influences greater 
structural differentiation which places greater pressure on 
managers to increase their control by increas ing 
formalization and decentralization of decision making ( p .  
7 )  • 
Van de Ven ( 19 7 6 )  draws upon organizational research to 
propose a framework for organizational assessment . Among 
the research areas he draws from is that on organizational 
size . Citing Child ' s  ( 197 3 )  empirical examination of  size 
and organizational differentiation , he summarizes by saying 
that increases in size are related to increased horizontal 
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and vertical differentiation yet at a decreasing rate . In 
addition , the structure of organization subunits is 
"hypothesized to directly reflect the qual itative difficulty 
and variabil ity of the tasks it is assigned , and indirectly 
by the overall  structural differentiation of  the 
organization . "  ( p .  6 9 ) . 
Dewar and Hage ( 19 7 8 )  report on a longitudinal study by 
Aiken and Hage of sixteen social service organizations in 
1964 , 1967 , and 197 0 . The findings indicate that 
organizations with diversified and specialized occupational 
structures become more so and increase organizational 
complexity or special ization . In essence , the volume of 
activities in an organization (a measure of size)  a l low a 
certain level of specialization . Also of interest was the 
finding that additional levels of organizational 
differentiation occur in large organizations as a result of 
increasing task scope rather than due to an increase in 
size . For smal ler organizations , size is the maj or 
predictor of vertical differentiation ( p .  1 2 5 ) . The authors 
suggest that as a new activity becomes more important to the 
organization , it may be removed from the hierarchy of levels 
and added as a new department (p .  1 2 6 ) . In the area of  
horizontal differentiation , organizational size is the 
predominant influence . 
Daft ( 19 8 9 )  summarizes the findings of organizational 
research related to size and specialization : 
"Greater organization size is  associated with 
the following : 
1 )  increased number of  management levels  
(vertical complexity )  
2 )  greater number of j obs and departments 
(horizontal complexity ) 
3 )  increased special ization o f  skil ls  and 
functions 
4 )  greater formalization 
5 )  greater decentralization 
6 )  smaller percentage o f  top administrators 
7 )  greater percentage of technical and 
professional support staff 
8 )  greater percentage of clerical and 
maintenance support staff 
9 )  greater amount o f  written communications 
and documentation . " ( Daft , 19 89 , p .  1 8 5 )  
He emphasizes that size  does not cause the other 
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structural variables but they tend to  influence each other 
and be influenced by size . 
In summary , greater adequacy of qual ity assurance 
mechanism design and resources are expected to result in 
decreased incidences of adverse outcomes . This is 
anticipated to occur because of the improved ability of 
professionals  to monitor the care they del iver , as a result 
of improved information processing . As the qual ity 
assurance subunit ' s  context --the hospital--varies , so 
should the subunit ' s  design . The contingency perspective 
would then predict that when the elements of the context and 
subunit are properly fitted the organization ' s  performance 
would become more effective . 
Adverse Outcomes of Hospital ization 
The dependent variable for this research is a 
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measurement o f  adverse outcomes patients can suffer as a 
result of being hospitalized . This multiple indicator 
measure of one aspect of qual ity of care is unique to the 
current state of qual ity of care research . The maj ority of 
research in this area has utilized a s ingle outcome measure , 
such as adj usted mortality rate or nosocomial infection 
rate , rather than a composite measure . 
Studies using the organization as the level of  analysis 
are not as numerous as those which have used the patient as 
the unit of analysis . Although it is hazardous to 
extrapolate findings from one level of analysis to another 
due to the effects of aggregation and disaggregation on the 
findings , these patient-level findings may indicate the need 
to explore that variable at the hospital level . For this 
reason , some of the proposed variables for this research 
have been found significant in predicting outcomes , not at 
the hospital level , but at the patient level . 
Flood , et al . ( 19 7 9 )  examined the records of 6 0 3 , 000 
patients treated at 17 U . S .  acute care hospitals between 
1970-197 3 .  All of the hospitals were participants in the 
Professional Activities study ( PAS ) of the Commission on 
Professional and Hospital Activities ( CPHA) in 197 3 . 
S ixteen of the hospitals were selected as a stratif ied 
random sample of all  short-term , non-federal voluntary 
hospitals participating in PAS , with the seventeenth 
hospital which was administratively l inked to one of the 
sample hospitals volunteering to participate . The sample 
was stratified by hospital size , teaching status , and per 
patient day expenditures . 
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The research examined the relationship between 
intensity and duration of medical services and outcomes for 
hospitalized patients . The measure of patient outcome was 
death in hospital . Adjustments in measures of service 
intensity and outcome were made for patients ' disease and 
physical condition . Due to substantial underreporting , in­
hospital compl ications was dropped as an additional outcome 
measure . 
Length of stay (LOS )  was used as a measure of service 
duration while a composite index , including the total amount 
of medical services received , the amount of each specific 
service received and the relative costl iness of  each type of 
service received , was used to measure service intensity . 
These indices were each standardized for the patient ' s  
admission status , their surgical or medical treatment , 
complications , and their discharge status . 
The data show that a greater number of  specific 
services is associated with a lower death rate . While the 
initial analysis showed that a longer LOS is associated with 
an increased death rate , further investigation showed that 
the impact of the duration of services on outcome were 
mediated by geographical variations . 
The finding that geographical region mediates the 
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effect o f  length o f  stay on outcome can be addressed i n  the 
current research because it is confined to a s ingle state . 
Although there may be variations within smal l  areas , there 
is less l ikel ihood that they would be as great as from one 
region of the country to another . For this reason , length 
of stay is a reasonable variable to include in this 
research . 
Utiliz ing 1974-1975  data suppl ied by the Commission on 
Professional and Hospital Activities ( CPHA) , Ann Arbor , 
Michigan , Luft ( 19 80 )  studied the relationships among 
various demographic ,  financial , and organizational variables 
and surgical volume and mortal ity . Corrections for case 
severity , using age- , sex- , and single-or-multiple­
diagnosis--specific death rates for the whole sample , 
weighted by the proportion of each hospital ' s  patients who 
were classified in each of the 2 0  age- , sex- , and diagnosis 
cel l s ,  were calculated . Variables from the National Center 
for Health Statistics Master Facil ity Index ( 19 7 5 )  which 
were merged with the CPHA data included : total beds per 
hospital , total number of admissions , total number of 
operations , ratio of house staff to beds ( residents plus 
interns/per bed ) , a dummy variable indicating a hospital ' s  
location in a SMSA ; dummy variables for maj or geographic 
regions where the hospital was located , and the average 
total expenses per patient day . 
Uti l i z ing multiple regression , Luft found that there 
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was a s ignificant inverse relationship between the log o f  
patient volume and mortal ity , which remains essentially the 
same regardless of the inclusion or exclusion of other 
variables . It was also evident that the strength of  the 
relationship varied by surgical procedure , especially for 
procedures with normally low mortal ity rates . Statistically 
significant relationships between the two measures of  
hospital size showed l ittle consistency to  excess mortal ity 
while controll ing for volume of the specific operative 
procedure . Admissions had a positive relationship for 
vascular surgery and open heart surgery . Luft also found 
substantial geographic differences in mortal ity rates . 
Surprising results which were not easily explained included 
worse outcomes the larger the house staff per bed ratio and 
worse outcomes in larger hospitals for vascular and open 
heart procedures , controll ing for procedure-specific 
volumes . The author interprets the findings relative to 
size as meaning that larger hospitals do not have better 
results , rather than that larger hospitals have worse 
results , controlling for the volume of the procedure in 
question ( p .  9 5 0 ) . 
The impl ications of Luft ' s  study support the potential 
importance of referrals  on the quality of  care delivered by 
the hospital .  In  addition , the mixed effects of  the various 
measures of size on outcomes measures support the need to 
further study the relationship . 
7 5  
In  198 0 ,  Gross , et al . studied deaths from nosocomial 
infections in two hospitals--one community and one 
university . No statistically significant differences were 
found between the hospitals . statistically s igni ficant 
differences were found between patients who were in 
intensive care units , those who had invasive procedures and 
monitoring , were in their late seventies , and had comorbid 
conditions of arteriosclerotic cardiovascular disease and/or 
cancer and those patients who did not get a nosocomial 
infection . Patients with a nosocomial infection had a mean 
length of stay of more than one month as compared to ten 
days for those without a nosocomial infection . 
This study demonstrates the effect nosocomial 
infections has on patients and their importance as an 
adverse outcome . 
Farber , Kaiser , and Wenzel ( 19 85 )  studied the relation 
between surgical volume and the incidence of postoperative 
wound infections at twenty-two community hospitals in 
Virginia and nearby states . They found that the volume of  
the surgical procedure was a signi ficant predictor for 
certain procedures , yet was of equivocal or no use for other 
procedures . 
Postoperative wound infections are , by definition , an 
adverse outcome . They account for twenty percent of  all  
nosocomial infections , and occur at  a rate of eighty-one per 
1 0 , 000 patients hospitalized ( Farber , et al , 19 8 5 , p .  2 0 0 ) . 
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These studies highl ight the impact of  nosocomial 
infections on the outcome of care , but also reflect upon the 
qual ity of the process of care . The concern raised is  how 
the process of  care , either surgical procedures or invasive 
monitoring procedures , contributes to the incidence of  
nosocomial infections . 
Hebel , et al . ( 1982 ) studied over 8 6 , 000  hospital 
discharges from four hospitals in an attempt to develop a 
method of case mix adj usted death rates . Comorbidity was 
shown to be the third largest contributor to the bias 
potential ( e . g . , explained variation in death rates ) . The 
authors comment on , although do not statistically test , the 
effect of referrals  on mortal ity rates by the concentration 
of more gravely i l l  patients in certain facil ities . 
These findings support other research which shows 
poorer outcomes are more l ikely with patients with comorbid 
conditions and in referral centers . 
Roos ( 19 8 4 ) conducted a correlational analysis of 
surgical rates and mortal ity in which he found that males 
had a significantly greater danger of surgery-associated 
mortality than women . He hypothesized that stress may play 
a role in the gender related differences . 
In the Hohler ,  et al . ( 19 8 4 )  study of  bil iary tract 
surgery and the relationship between cost and qual ity of 
care (measured by mortal ity and compl ication rate ) , it was 
found that age 70 or greater , comorbidity , andjor 
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postoperative complications were all  associated with longer 
lengths of stay and higher mortal ity rates than for 
uncompl icated surgeries . 
As has been seen in previous research , advanced age , 
comorbidity , and postoperative complications are associated 
with poorer outcomes of care such as high mortality .  
Between 1974  and 1977 , Anderson and steinberg ( 19 8 4 )  
studied the hospital readmission rates o f  2 7 0 , 2 66 Medicare 
beneficiaries . This is a 1 %  random sample of all  Medicare 
beneficiaries from 1974-1977 . During that period of  time , 
2 2 . 5% of Medicare hospitalizations were fol lowed by a 
readmission within 6 0  days of discharge . These patients 
accounted for 80%  of Medicare ' s  inpatient hospital 
expenditures during that time . Readmission was shown to be 
higher among Medicare beneficiaries less than 65  years old , 
who were male ,  l ived in a rural area , and who were el igible 
for Medicaid . Surgical patients had a lower probability of 
readmission . Regional variabil ity was not statistically 
significant . Readmission rates were significantly higher in 
teaching hospitals ,  as opposed to nonteaching hospitals , and 
in hospitals with less than 100 beds . Readmission to 
hospital is  an undesired outcome . Anderson and Steinberg ' s  
research highl ights that chronic d isease and 
sociodemographic factors can influence the rate of 
rehospitalization , as do several organizational 
characteristics . 
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Roes , e t  al . ( 19 8 5 )  also address readmission to 
hospital as wel l  as postoperative compl ications . They found 
that readmission within 9 0  days of discharge picked up the 
overwhelming maj ority of postoperative complications . Roes , 
et al . ( 19 8 6 )  studying readmission for complications after 
surgery , found that although the variables which helped 
predict readmission were specific to each procedure studied , 
comorbidity was significant for all  procedures studied . The 
only organizational variable of significance was the 
hospital ' s  volume for each surgical procedure . 
Supporting the preceding research , Hughes , Hunt , and 
Luft ( 19 8 7 )  found that both hospital volume and the 
proportion of patients operated on by " low volume" surgeons 
are related to qual ity of care , with hospital volume being 
more significant . Other variables of significance include a 
greater number of patients transferred in , and a longer 
average length of stay which are associated with worse 
outcomes ; while patients being grouped in special units 
( e . g . , a urology unit)  are associated with better outcomes . 
The outcome measure used for this research was an additive 
score composed of the values of actual deaths divided by 
expected deaths , and actual long stay patients divided by 
expected long stay patients ( i . e . , patients with very long 
length of stays ) . 
In a study by Dubois , Rogers , Moxley , Draper , and Brook 
( 1987 ) using adj usted hospital death rates as screens for 
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qual ity o f  care , i t  was found that the percent of  patients 
over age 7 0 ,  the percent of patients admitted from the 
emergency department , the percent of patients admitted from 
a nursing home , and the hospital case mix index were all  
strongly correlated with the crude death rate . Multiple 
regression analysis showed that those four variables 
accounted for two-thirds of the disparity among the 9 3  study 
hospitals . The study sample , although large ( 2 0 5 , 000  
discharges ) ,  is  taken from proprietary , non-teaching , non­
governmental hospitals located in the western , central and 
southeastern United States . In addition , no adj ustment for 
severity of il lness was made . 
To test the accuracy of the model reported in the 
preceding study , Dubois , Brook and Rogers ( 19 8 7 )  used 
cl inical data from medical records to compare the model ' s  
predictions with cl inical experts ' subj ective and obj ective 
assessments of the quality of care . After adjusting for 
severity of il lness , subj ective review found greater levels  
of unexplained preventable death except for myocardial 
infarction , in high outlier hospitals . Expl icit or 
obj ective review of the process of care found no differences 
between low and high outl ier hospitals . The authors 
hypothesize why this discrepancy is found , yet have no 
concrete answer .  
Goldfarb and Coffey ( 19 8 7 )  studied teaching and non­
teaching hospitals to ascertain differences in case-mix . 
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Using both DRGs and disease staging , the investigators tried 
to isolate case mix attributed to a patient population 
versus that attributed to hospital treatment standards . 
Dividing teaching hospitals into three levels  of  involvement 
in teaching , the researchers tried to discern the effects of 
various levels  of  involvement in teaching on outcomes . The 
research found no differences in case mix between teaching 
and non-teaching hospitals when a non-resource dependent 
measure (disease staging ) was used . When DRGs , the resource 
dependent measure , were used , teaching hospitals with the 
greatest commitment to teaching were found to have a 
significantly more costly case mix . Other findings are that 
teaching hospitals employ more resources in treating 
patients ; presence of a teaching program results in an 
increased length of stay , holding case mix constant ; 
presence of a teaching program increases the probabil ity of 
surgery and the resource intensity of  the surgery , and 
medical school based hospitals admit a greater proportion of 
patients with diagnoses that are l ikely to be fatal . There 
were also no differences between the four categories of  
hospitals ( three teaching , one non-teaching) in  mortal ity 
rates . 
Wan and Shukla ( 19 8 7 )  studied the qual ity of  nursing 
care in 4 5  community hospitals in the United States . As 
their outcome measure , they used incident rates for 
medication errors , errors in intravenous l ine 
administration , patient falls , patient injuries , and 
inappropriate diagnostic and therapeutic interventions . 
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Also included were a number of  contextual and organizational 
variables . 
Strong correlations were found between the outcome 
measures medication errors , IV administration errors , and 
diagnostic/ therapeutic errors , as wel l  as between patient 
fal ls  and inj uries . The only other variables related to the 
outcome measures were the community hospital bed supply , and 
the age , and education of the population . 
This study demonstrates the importance of in-hospital 
traumas on the qual ity of care . 
A book by Flood and Scott ( 19 8 7 )  compiled the findings 
of a decade or more of research on hospital structure and 
performance conducted by the Stanford Center for Health Care 
Research . Using summary data from 1 , 2 2 4  short-term 
hospitals  in the United States that participated in the 1972  
Professional Activity Study ( PAS ) of the Commission on 
Professional and Hospital Activities ( extensive study-ES ) 
and indepth data from seventeen of the ES hospitals 
( intensive study-IS ) , the researchers studied qual ity of 
hospital care , measured using structural ,  process and 
outcome measures , and how service intensity , organizational 
and individual provider characteristics , and technology 
impact it . 
The research found that quality of care varied up to 
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twofold among hospitals . There was also strong evidence 
that there is great intrahospital variation in qual ity of 
care . Hospitals providing greater than average specific 
services to patients had better outcomes than those 
hospitals supplying fewer services . In addition , a shorter 
adjusted length of stay inhospital was associated with 
better qual ity of care . This difference did not persist 
when regional location was taken into account . 
The research also found that there is weak and 
inconsistent intercorrelations among structural ,  process , 
and outcome indicators . This suggests that they are 
measuring different dimensions and should not be considered 
interchangeable indicators of quality . Structural 
indicators used were the elaborateness of facil ities , the 
proportion of board-certified surgeons , and JCAHO 
accreditation . Process indicators used were proportion of 
surgical patients with normal tissue removal as evidenced by 
pathology reports , proportion of autopsied inhospital 
deaths , and the proportion of patients utiliz ing intensive 
care facil ities . Outcome measures utilized were 
standardized inhospital mortal ity , and the rate of post­
operative complications . 
Hospital-wide characteristics were found to have a 
greater impact on surgical outcomes than did characteristics 
of  individual surgeons . This was found to be related to the 
surgical staff ' s  abil ity to regulate the behavior of its 
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members , a s  seen by the strictness o f  admission requirements 
for new staff and the length of the probationary period . 
Hospitals which had stronger medical staff structures , more 
experience in treating similar patients , medical school 
affil iation , a lower house staff-patient ratio , or higher 
reported expenditures per patient episode were more l ikely 
to provide better care . 
Technology , as measured by the complexity and 
uncertainty of tasks , was most meaningful at the subunit 
level . Distinction between individual task demands and 
workflow demands at the subunit level were found to be 
important . Higher professionalization and level of  worker 
training were found when tasks were less predictable . 
Unpredictable workflow was associated with reduced 
standardization and centralization of decision-making . 
At the hospital level , it was found that patients cared 
for in more elaborate facil ities were more l ikely to receive 
more services than expected which cost more than the 
average . 
This effort to bring together the extensive research 
done by the stanford Center on hospital structure and 
performance demonstrates the complexity of the relationships 
among the hospital structure , the process of providing care , 
and the outcome of  that process .  
Shortel l  and Hughes ( 19 8 8 )  studied the effects of 
governmental regulation , competition , and hospital ownership 
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on mortal ity rates among hospital ized patients utiliz ing 
more than 2 14 , 000  Medicare patient records in 4 5  states . 
They found that higher mortal ity rates were seen among 
inpatients and more stringent review procedures , more 
stringent certificate of need procedures , greater market 
penetration by HMOs , increased percent of patients 7 5  years 
or older , increased percent of patients with comorbid 
conditions , increased length of stay , and an increased 
percent of patient days in intensive care units . 
This review of research deal ing with qual ity of  care 
highl ights the val idity of using the following variables in 
a model of adverse outcomes of hospital ization : 
nosocomial infections ( Farber , Kaiser , and Wenzel , 
1985 ; Gross , et al . ,  1980 ) . 
postoperative compl ications (Roes , et al , 19 8 5 ; 
Hughes , et al . ,  198 7 ; Flood , et al . ,  1 979 ; Hobler , 
et a l . , 198 4 ) . 
in-hospital trauma (Wan and Shukla ,  198 7 ) . 
referrals ( Luft , 19 80 ; Hughes , Hunt , and Luft , 
1987 ; Hebel , et al . ,  198 2 ) . 
transfers in from the emergency room or a nursing 
home ( Dubois , Rogers , Moxley , Draper ,  and Brook , 
1987 ) . 
percent males (Roes , 198 4 ) . 
percent surgery (Anderson and Steinberg , 198 4 ) . 
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percent greater than 7 0  years old (Hobler , e t  al . , 
1984 ; Dubois , Rogers , Moxley , Draper , and Brook , 
198 7 ) . 
comorbidity (Hebel , 1982 ; Hobler , et al . ,  1984 ; 
Roos , et al . ,  198 6 ;  Shortell and Hughes , 1988 ) . 
l ength of  stay ( Flood , et al . ,  1 979 ; Hughes , Hunt , 
and Luft , 1987 ) ; Gross , et al . ,  19 8 0 ; 
Hobler , et al . ,  1984 ; Goldfarb and Coffey , 1987 ) . 
Not addressed in the l iterature review but intuitively 
logical as correlates of adverse outcomes are the number of 
actions taken by the state peer review organization ( PRO ) 
against physicians with privileges in the hospital and 
against the hospital itsel f .  A PRO i s  charged with assuring 
that qual ity hospital care is provided to Medicare 
beneficiaries , therefore , actions by an organization to 
change the physician ' s  or hospital ' s  behavior in order to 
meet a predetermined standard suggests a deficient qual ity 
of care . 
Summary 
As the review of l iterature has demonstrated , qual ity 
of care research is varied and extensive in many areas , but 
less prolific in other areas . This research examines not 
only how the hospitals ' size  and special ization affect both 
the qual ity assurance subunit ' s  structure and function and 
adverse outcomes , but also how the qual ity assurance 
subunit ' s  structure and function affect adverse outcomes . 
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The significance o f  this research is  seen i n  four basic 
areas . First , this research has chosen to l imit the choice 
of contextual variables to size  and specialization which are 
then measured using multiple indicators . This allows a 
refinement of the measurement of the impact of context on 
qual ity assurance design and resources and adverse outcomes . 
Second , this research studies qual ity assurance design 
and resources , which are more closely l inked to the outcome 
than are hospital characteristics . It is believed that the 
subunit will  be more influential than the larger 
organization ' s  characteristics . 
Third , the measure of adverse outcomes of 
hospital ization is  a more refined measure . Multiple 
indicators representing the maj or providers of  care as well  
as  support services are used to  measure adverse outcomes . 
In addition , the term adverse outcomes accurately reflects 
what is being measured . 
Fourth , Congress has mandated its agencies to study 
outcomes as a measure of organizational function . The 
timel iness of the present research is therefore evident . 
This research offers the opportunity to explore and 
hopefully gain some understanding of how a mechanism 
intended to improve or maintain qual ity actual ly functions . 
Knowledge gained regarding this could assist in the design 
of mechanisms that are more effective in assuring qual ity . 
CHAPTER 4 
METHODOLOGY 
This study examines the effects of structural integrity 
and functional adequacy of qual ity assurance structures on 
adverse outcomes of hospitalization . The hospital is  the 
unit of analysis .  This chapter wil l  address the analytical 
model , its specification , and measurement . Data sources and 
an analytical plan are presented . 
Quality Assurance, Hospital Context and Adverse outcomes 
As stated in the l iterature review in Chapter 3 ,  the 
research on qual ity assurance mechanisms and their impacts 
on qual ity of care is relatively l imited . 
The l imited qual ity assurance l iterature indicates that 
increased formalization and standardization with greater 
discretion for l ine personnel may enhance the qual ity of the 
output . The relationships between the extent of these 
organizational characteristics and the level of  
special ization of  qual ity assurance personnel and the 
organization ' s  commitment to qual ity assurance are not well  
defined . However , l iterature from non-health care 
organizational research suggests that organizational 
commitment is  essential to effective quality assurance 
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function , while the effect of increased formalization and 
standardization is less clear .  It is also evident that the 
size  of the hospital and its degree of specialization will  
l ikely affect both the structure of and the resources 
allocated to the hospital qual ity assurance program and the 
rate of adverse outcomes . 
The qual ity of care l iterature supports the impact of 
organizational structure on a variety of outcomes . The use 
of multiple indicator measures of outcome offers the 
opportunity to examine the integrity of outcome-based 
measures of qual ity as compared to the use of a single  
qual ity indicator approach . 
The paucity of research on how qual ity assurance 
structure and resources impact adverse outcomes highlights 
the need for empirical inquiry in this area . This research 
is intended to answer some important questions raised 
regarding the effectiveness of QA mechanisms . 
Study Design 
This is a cross-sectional study of the impact of 
qual ity assurance structure and function on adverse outcomes 
of hospitalization . Primary data were collected from 
seventy acute care general hospitals in the Commonwealth of 
Virginia ( n  = 7 0 )  that responded to a survey questionnaire . 
Specialty hospitals  such as psychiatric , children ' s ,  and eye 
and ear , are el iminated due to the uniqueness of their 
patient population . 
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Structural and functional data of qual ity assurance 
subunits were identified for the last half of 1986 . This 
time frame was imposed because the secondary data available 
for measuring adverse outcomes were l imited to 1987-1988 . 
Hospital attributes and structural data for 1986  were used . 
It is believed that there is a time lag between the point an 
organizational form is instituted and the point at which its 
impact has filtered through the organization to affect 
outcomes ( Kaluzny and Veney , 198 0 ,  p .  3 4 2 ; Shortell and 
Kaluzny , 198 3 ,  pp . 3 97-403 ) . 
Data Sources 
There are six sources of data used in this study . 
First is  the Medicare hospital mortality rate for 1987  
computed and published by the Health Care Financing 
Administration . The actual Medicare mortal ity rate 
represents "the percentage of each hospital ' s  Medicare 
patients who died within 3 0  days of the admission that 
resulted in the last-occurring discharge of the patient" 
(HCFA , 1987 , p .  vi ) during the study year . The range for 
predicted mortal ity gives "an estimate of mortal ity rates 
for cases equal in number and with the average 
characteristics treated by the hospital . The range is 
derived in part by determining the contribution to the 
probabil ity of dying associated with various patient 
characteristics based on national experience : the number of 
high , low ,  and undefined risk hospital admissions in the 
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of  up  to  four of  s ix  possible comorbid conditions--cancer ,  
chronic cardiovascular disease , cerebrovascular disease , 
chronic l iver disease , diabetes , hypertensive disease--and 
by applying weights of the risk factors to the actual number 
of  patients at the hospital to enable compilation of  an 
expected mortal ity rate" (HCFA , 198 7 , p .  vi-vi i ) . This  rate 
is then adjusted for variabil ity due to the given number of  
cases after which it is then presented as a range of  
predicted mortal ity rates . The fewer the number of  cases in 
each category , the wider the range of  the predicted 
mortal ity rate . Conversely , larger numbers of cases result 
in greater precision with correspondingly smaller ranges . 
Second , the American Hospital Association ' s  (AHA ) file  
containing hospital attributes in 1987  is  used . The data 
were gathered from AHA hospitals that returned the survey 
questionnaire mailed to them . Although the information is  
referred to  as pertaining to  198 6 ,  2 7 . 3  percent of 
responding hospitals used a reporting period of July through 
June , or hal f  of 1986 , and 4 2 . 4  percent used a reporting 
period of  October through September , or nine months of 198 6 .  
For numbers o f  beds and bassinets , the most recently 
reported information to the American Hospital Association 
was used . Facil ities and services and inpatient service 
area data include only reporting hospitals . 
Third , the 1986  case-mix index for the study hospitals 
is  compiled from the Federal Register . The case-mix 
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measure , which is a measure o f  variation i n  resource 
consumption , is the diagnosis related group-based case mix 
index for each hospital in the study . The DRG-based case mix 
index is a ratio of each hospital ' s  DRG-weighted expected 
cost per case to the national expected cost per case . Values 
greater than one indicate a more costly mix of patients than 
the national average ; less than one , a less costly case mix . 
Control ling for case mix al lows a comparison of mortal ity 
rates among hospitals because the hospital ' s  average product 
can then be j udged on equal terms . 
Fourth , data regarding length of  stay , sex and age 
composition , proportion of surgical patients , proportion of 
patients transferred to the hospital , outl iers by length of 
stay and costs , rate of post-operative compl ications , rate 
of in-hospital traumas , rate of patient readmissions within 
15  days , rate of nosocomial infections , rate of  corrective 
actions against the hospital and physicians at the study 
hospital by the state peer review organization were obtained 
from the Medical Society of Virginia Peer Review 
Organization (MSVRO ) . The data from the MSVRO represent a 
3 %  random sample of Medicare patients by hospital , plus all  
pacemaker patients , all  patients discharged against medical 
advice , and all patients with diagnoses with high rates of 
transfer . 
Fifth , data regarding qual ity assurance structure and 
function were obtained by a questionnaire ,  mailed to 97  
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Virginia hospitals in 1987 . This survey incorporated 
selected questions on the degree of the QA mechanism ' s  
standardization , formalization , complexity , hierarchy of 
control , specialization of personnel ,  perceived 
organizational commitment , and perceived location of  
operational control . The basic questions , on  organizational 
structure , were adopted from Van De Ven and Ferry ( 19 8 0 )  
study in which the Organizational Assessment Instruments 
(OAI ) were used to assess the work unit or department . A 
complete discussion of the OAI construction and testing can 
be found in Van De Ven and Ferry ( Chapter 5 ,  1 9 80 ) . Tests 
of rel iabil ity and validity for the original questions were 
satisfactory (Van De Ven and Ferry , 198 0 , p .  189-202 ) .  
In  the conduct of the organization survey , a two- stage 
method of questionnaire distribution was utilized . First , a 
questionnaire ( see Appendix A) was distributed to all  
persons attending the Spring meeting of the Virginia 
Association of Quality Assurance Professionals (VAQAP) (n = 
50 )  in Newport News , Virginia . A brief explanation of the 
focus of the questionnaire was given . The researcher was 
available to answer any questions and receive completed 
questionnaires . Three completed questionnaires were 
returned at that time . For all  hospitals that did not have 
a completed questionnaire returned to the investigator 
within seven days of the VAQAP meeting and for all  other 
short-term general hospitals in Virginia not represented at 
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the VAQAP meeting , a questionnaire was mailed to  the person 
who supervises quality assurance activities on a daily 
basis . Names of QA supervisors were obtained by calling the 
QA department at each hospital . After seven days , a second 
questionnaire was sent to those nonrespondents .  After an 
additional ten days , those who did not respond were 
contacted by the investigator . I f  the qual ity assurance 
supervisor agreed , a telephone interview was conducted at 
that time (n = 1) . 
Seventy completed questionnaires ( n  = 7 0 )  , from seventy 
hospitals were usable with a completion rate of 7 2 . 17 % . 
Among the non-respondents , five hospitals informed the 
investigator that corporate pol icy prohibited their 
participation in the study . 
S ixth , data regarding occupational distributions of 
workers , by county , were obtained from the Virginia 
Statistical Abstract ( 1987  ed . ) The number of workers 
employed in farming , forestry , and fishing and the total 
number of persons employed were obtained . 
The unit of analys is in this study is  the hospital .  
Adverse outcomes of hospitalization are the dependent 
variable ,  while qual ity assurance unit design and resources ,  
and organizational size , and special ization are the 
independent variables . Hospital ownership , geographic 
location , and competition are used as control variables . A 
detailed l ist of the variables and their definitions can be 
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found in Table 2 .  
Size and Specialization Variables 
Three variables are used to measure hospital size . 
These are the number of beds the hospital (HOSPBDN ) , the 
non-capital expenditures ( EXPEND) that includes total 
payroll  expenses , employee benefits , and professional fees , 
and , the total hospital full-time equivalents ( FTEH) . 
Special ization is measured by six variables . PCTRN is  
a measure of the number of on  the hospital ' s  nursing staff . 
It is defined as the number of  registered nurses divided by 
the total number of hospital nursing staff , times one 
hundred . SPECARE is the number of special and intensive 
care beds in a hospital . It includes medical , surgical , 
burn , coronary , neonatal , pediatric , and other special care 
beds . MIX is  the 1986  HCFA DRG-based hospital case mix 
index . BRDCERT is the percent of board certi fied physicians 
on a hospital ' s  staff . This is defined as the number of 
board certified physicians on staff divided by the total 
number of physicians on staff times 100 . PCTSURG is the 
percent of total patients undergoing surgery . This  is 
operationalized as the number of  patients with surgical DRGs 
divided by the total number of patients times 100 . 
TRANSIN is a measure of the percent of patients 
transferred to the hospital from other sources .  This  is 
defined as the number of patients transferred in divided by 
the total number of cases reviewed times 100 . Several 
TABLE 2 List of Variables and Their Definitions 9 5  
Variable Code 
s ,  HOSPBDN 
EXPEND 
FTEH 
Special ization ( Li )  
PCTRN 
SPECARE 
MIX 
BRDCERT 
PCTSURG 
TRANS IN 
Definition 
hospital bed size ( number of  
staffed beds ) 
non-capital expenditures ( total )  
total full-time equivalents 
in the hospital 
Percent RNs in a hospital ( number 
of RNS/total number of nursing 
staff x 100 )  
number of special care beds 
in a hospital 
1986  HCFA DRG-based hospital 
case-mix index 
percent board certified MDs 
practicing in a hospital 
percent of total patients undergoing 
surgery 
percent of admissions transferred in 
from other sources = number of patients 
transferred in/total number cases 
reviewed x 100 . 
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( Ta b l e  2 C on t i nued ) 
Va r i a b l e  Code De f i n i t i o n  
Adequa cy o f  QA De s ign and Re s ourc e s  ( Di ) 
D, PLI C EN S E  
E DU CATON 
PERSONAL 
PROPT 
D I S CRETN 
QATROL 
FORMAL 
QAS PREAD 
SAT I S F  
numb e r  o f  QA p e r s on n e l  h o l d i ng 
l i c e n sure as a reg i st e re d  n u r s e  
numb e r  o f  p e r s o nn e l  h o l d i n g  a n  
educa t i on a l  degree a b ov e  t h e  a s s oc i a t e  
degree 
t o t a l  numb e r  o f  QA 
p e r s onne l / t o t a l  h o s p i t a l  FTEs 
total numb e r  of p r o fe s s i on a l QA 
p e r s on n e l / t ot a l  FTEs h o s p i t a l  
mea sure o f  d i sc re t i o n  a l l owed QA 
p e r s o nn e l  i n  p e r f o rm i ng the i r  work 
QA p e r s on ne l ' s  perce ived approp r i a t e n e s s  
o f  the Q A  u n i t ' s  c o n t r o l  o v e r  the i r  
funct i o n ing 
e xtent of form a l i z a t i on 
extent o f  QA i nv o l vement i n  
hosp i t a l - w i d e  qua l i t y  a s sura n c e  
a c t iv i t i e s  
perce ived organ i z a t i on a l  
c omm i tment t o  Q A  b y  Q A  p e r s o n n e l  
(Table 2 Continued ) 
Variable Code 
Adverse outcomes (Ai ) 
COMPRATE 
TRAUMAR 
TXPROBR 
MEDPROBR 
DEDPROBR 
Definition 
postoperative compl ication rate = 
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number of  patients with unexpected 
return to the OR/ total number of cases 
reviewed 
in-hospital trauma rate = 
number of  in-hospital 
traumas/total number cases 
reviewed 
rate of treatment problems = number of 
patients reviewed with a problem related 
to a treatment or medication 
changejtotal number cases reviewed 
medical instability rate = number of 
patients reviewed with medical 
instabil ity at time of  discharge/total 
number patients reviewed 
rate of unexpected deaths = number of 
unexpected deaths/total number of cases 
reviewed 
(Table 2 continued ) 
Variable Code 
Unobserved Concepts 
Exogenous 
SIZE 
SPECIAL 
Endogenous 
AQADR 
AO 
Control Variables 
c, OWNER 
RURAL 
COMPETE 
ALOS 
TEACH 
Definition 
hospital size  ( latent variable)  
hospital special ization ( latent 
variable)  
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adequacy of qual ity assurance design and 
resources ( latent variable)  
adverse outcomes of hospitalization 
( latent variable)  
for-profit versus not-for-profit 
ownership of hospital 
percent of population in a county which 
is employed in agriculture , forestry or 
fishing . 
competition among hospitals in a county 
= total number of inpatient days in a 
specific hospital/Total number of 
inpatient days in all  hospitals  in the 
county 
average length of hospital stay (days ) 
extent of a hospital ' s  commitment to 
teaching = number of teaching 
affil iations or programs at a hospital 
plus membership in the professional 
association of teaching hospital s .  
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variables which were originally considered were el iminated 
due to missing data , lack of variance , or failure to measure 
the concept . 
Index Construction of Survey Data 
The qual ity assurance questionnaire generates data for 
measuring numerous aspects of a qual ity assurance program ' s  
design and resources .  
Table 2 presents the variables used to measure each of 
the constructs .  Operational definitions for the variables 
are contained in this table .  
Table 2 shows that the construct , Adequacy o f  QA Design 
and Resources , is measured by nine variables . The 
variables , PLICENSE and EDUCATON , represent information on 
the qual i fications of the hospital ' s  QA professionals . The 
data were initially alpha-numeric which necessitated their 
conversion to numeric . To measure the extent of cl inically 
knowledgeable persons with a level of education deemed 
necessary for critical , evaluative analysis , the presence of 
l icensure as a registered nurse and the holding of an 
academic degree above the associate degree were set as the 
criteria for inclusion . Both PLICENSE and EDUCATON were 
then given numeric values by assigning a value of one to 
each QA professional who met the above criterion . An index 
was constructed for PLICENSE by summing the number of QA 
professionals  who were registered nurses . The EDUCATON 
index was constructed by summing all  of  the QA professionals 
100 
who held an academic degree above an associate degree . 
The variables PERSONAL and PROPT are measures of  
personnel resources allocated to  QA work . PERSONAL is  the 
total number of QA FTEs divided by the total number of FTEs 
in the hospital . PROPT is the total number of professional 
QA FTEs divided by the total number of hospital FTEs . 
DISCRETN is a measure of the discretion QA 
professionals  use in performing their work . This variable 
is a summative index of six subareas , each rated on a five 
point scale , found in question 9 of the questionnaire . The 
question subareas were receded to four point scale so that 
the presence of no discretion received no value ( eg .  zero 
score ) . The variable ' s  possible score was zero to 2 4 , with 
the higher number representing greater discretion . 
QATROL is  a variable designed to measure QA personnel ' s  
perception of the appropriateness of their control over 
their unit ' s  functioning and the extent of administration ' s  
control over QA work . Questions 1 3  A ,  which poses this 
question , has a 5-point scale , which was receded to allocate 
no-credit to the absence of perceived appropriateness of 
control . 
Initially , a summative index was constructed with a o 
through 2 8  score encompassing six subareas .  The index was 
modified to consider only influence by the professional 
subgroups . Support personnel were perceived to have no or 
l ittle influence on the QA program and were therefore 
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el iminated from the index . It became apparent that the 
other professional groups and the Board of Trustees exert 
their influence through administration , therefore , 
organizational control was conceptual ized as being that 
perceived to rest with the QA staff (QATROL) and that 
exerted by Administration (ADCONTRL) . ADCONTRL was 
el iminated because it was not statistically s igni ficant . The 
greater the score the greater the perceived influence . 
FORMAL , a variable which measures the extent of  the QA 
programs formalization , is an index that was composed of the 
responses to three separate questions . Questions addressing 
the extent of QA standardization ( question 6 ) , QA 
formalization ( question 7 ) , and QA speci ficity ( question 8 )  
were summed to form the index . Each of the three questions 
had a five point scale which indicated the percent of their 
work control led by the organization . The data were coded 1 
to 5 with the greater number representing a larger portion 
of work being controlled . 
The variable QASPREAD ( question 5 )  measures the extent 
of QA involvement in hospital-wide qual ity assurance 
activities . A matrix representing twelve hospital QA related 
areas or committees and five QA roles or functions , was 
given for the respondent to indicate the services they 
provided each committee . They were also able to indicate 
that no services were provided . There was space provided for 
the respondent to l ist additional committees their program 
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serviced . Each role or  function indicated received a value 
of one . When no services were provided a zero was assigned . 
The QASPREAD index is  the summation of  the number of  roles 
or functions indicated . The summative index has a range of 
zero to 8 0 .  
SATISF ( question 1 4  A , B , C ) i s  a variable which measures 
the perceived organizational commitment to QA by QA 
personnel .  This index measures the perceived adequacy of  
fiscal and personnel resources and the perceived commitment 
of management to QA . Each part of the question has a five­
point scale . The higher the score the greater the 
satisfaction . The index ranges from 3 to 1 5 .  Several items 
were el iminated because they did not reflect the concept 
measured . 
Adverse outcome Variables 
S ix variables are used to measure adverse outcomes of 
hospital ization . COMPRATE is  a variable which measures the 
rate of unexpected return to the operating room . This 
variable ,  as a measure of post-operative complications , is 
number of patients with unexpected return to the operating 
room divided by the total number of cases reviewed . TRAUMAR 
is  a measure of the rate of in-hospital traumas , such as 
patient falls  and medication errors . It is  calculated as the 
number of in-hospital traumas divided by the total number of 
cases reviewed . As a measure of the rate of patient 
readmissions after hospital discharge , READRATE is  
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calculated by  dividing the number of  patient readmissions 
within 15  days of discharge by the total number of cases 
reviewed . TXPROBR measures the rate of treatment or 
medication problems . It is  the number of  patients reviewed 
with a problem related to a treatment or medication change 
divided by the total number of cases reviewed . MEDPROBR is a 
measure of the rate patients are medically unstable  when 
they are discharged . It is calculated as the number of 
patients reviewed which were medically unstable at the time 
of discharge divided by the total number of patients 
reviewed . DEDPROBR is a variable which measures the rate of 
unexpected deaths among patients . It is calculated as the 
number of unexpected deaths divided by the total number of 
cases reviewed . 
Unobserved Concepts 
The unobserved exogenous concept size  ( S IZE )  is 
measured by the number of staffed beds in the hospital 
(HOSPBDN ) , the hospital ' s  total non-capital expenditures 
( EXPEND) , and the number of total full-time equivalents in 
the hospital ( FTEH) . Special ization ( SPECIAL) , also an 
exogenous unobserved concept , is measured by the percent of 
registered nurses in a hospital ( PCTRN ) , the number of  
special care beds in a hospital ( SPECARE ) ,  the 1986  HCFA 
DRG-based hospital case-mix index (MIX) , the percent of  
board certified physicians practicing in a hospital 
( BRDCERT ) , the percent of total patients undergoing surgery 
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( PCTSURG ) , and the percent of patients transferred into the 
hospital from other sources ( TRANSIN ) . 
The endogenous concept , adequacy of  qual ity assurance 
design and resources (AQADR) , is measured by the number of 
registered nurses in QA ( PLICENSE ) ,  the number of QA 
personnel with an academic degree above the associate degree 
( EDUCATON ) , the ratio of total ( PERSONAL) and professional 
( PROPT) ful l-time equivalents allocated to QA , the extent of 
discretion allowed QA personnel in performing their  work 
( DISCRETN ) , QA personnel ' s  perceived control over QA ' s  
functioning (QATROL) , the extent of QA formal ization 
( FORMAL) , and the QA personnel ' s  perceived commitment of the 
organization to QA ( SATISF) . 
The endogenous concept , adverse outcomes of  
hospitalization (AO )  is measured by the rate of unexpected 
returns to the OR ( COMPRATE ) , the in-hospital trauma rate 
( TRAUMAR ) , the rate of patient readmission within 15 days of 
discharge ( READRATE ) , the rate of treatment or medication 
error ( TXPROBR) , the rate of medical instabil ity at 
discharge (MEDPROBR) , and the rate of unexpected death 
( DEDPROBR) . 
Control Variables 
The control variables are OWNER , which is  a measure of 
whether the hospital is for-profit or not-for-profit ; RURAL, 
which is  a measure of the percent of persons in a county 
employed in agriculture , forestry , or fishing ; COMPETE , a 
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measure of  the hospital competition in the county in which 
the hospital is located ; ALOS is the average length of 
patient hospital stays ; and TEACH is the extent of a 
hospital ' s  commitment to teaching . 
Several variables which had originally been considered 
were dropped because they were not considered to measure the 
construct , or their lack of variance and extent of missing 
data made them inappropriate . 
Analytical Model and Hypotheses 
The analytical model hypothesizes that organizational 
size  and specialization are related . They exert direct 
influence on adverse outcomes as well  as an indirect 
influence on outcomes via the qual ity assurance department 
design and resources .  Based upon the l iterature , the 
following speci fic hypotheses are generated regarding the 
influences of size  and special ization on qual ity assurance 
and outcomes : 
As organizational size increases , the 
qual ity assurance subunit will  be a more 
sel f-sufficient subunit . 
Increased sel f-sufficiency would include achieving 
departmental status , a full-time professional staff , and 
having a reporting responsibility to upper level management . 
As organizational size increases , 
formalization of qual ity assurance 
activity increases . 
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This follows the first hypothesis  indicating that the 
unit has grown to the point of subdivision . The organization 
will  exert control by l imiting the range of options 
available to the units ' personnel . 
As hospital specialization increases , 
formalization of  qual ity assurance 
activity will increase . 
The impact on qual ity assurance subunit design of 
increasing specialization is expected as a result of  
increasing complexity and the need to  control behavior . As 
the hospital becomes more special ized ,  the results of 
increased numbers of specially educated personnel , special 
equipment and organization used to provide care to a target 
patient population should decrease adverse outcomes . Thus , 
As hospital special ization increases , 
the incidence of adverse outcomes of 
hospital ization will decrease . 
Qual ity Assurance Design and Resources 
The model also indicates that the adequacy of 
organizational structure , measured by the qual ity assurance 
des ign and resources , affects adverse outcomes . The 
fol lowing hypotheses are generated regarding the effect of 
the design and resources of QA mechanisms : 
� :  The more formalized the qual ity 
assurance mechanism ,  the fewer the 
adverse outcomes of hospitalization . 
The more extensive the QA program ' s  
involvement in hospital QA activities , 
the fewer the adverse outcomes of 
hospitalization . 
The greater the perceived autonomy 
allowed quality assurance personnel in 
the performance of their work , the fewer 
the adverse outcomes of hospita l ization . 
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These hypotheses address the belief that a QA program 
with an adequate staff and the authority to perform its 
functions in a timely manner will  decrease the number of 
adverse outcomes . The presence of  a QA program which 
interacts with many aspects of the hospital-wide QA program , 
allows for personnel who can focus on one j ob ,  qual ity 
assurance . It also allows them to gain an understanding of 
the hospital ' s  qual ity assurance performance and , thus , 
establish legitimacy in qual ity assurance in the eyes of the 
rest of the hospital .  Compatible with the need to 
facil itate the timely flow of information is the need to 
have an appropriate number of specially trained qual ity 
assurance personnel rather than numerous individuals  with 
questionable qual ity assurance preparation . 
Finally ,  there is a need for appropriate 
decentral ization of decision making so that a timely 
conveyance of information to the proper decision makers 
( cl inical or organizational )  can be made . Research by 
Gertman and Egdahl ( 19 7 8 )  and Restuccia ( 19 8 2 ) supports the 
positive influence on qual ity of care of 
the placement of  discretionary authority at the staff level . 
The greater the qual ity assurance 
program personnels '  perceived commitment 
by the organization and its members to 
qual ity assurance , the fewer adverse 
outcomes of hospitalization . 
� :  The more perceived control of  QA 
functioning available to qual ity 
assurance personnel ,  the fewer adverse 
outcomes of hospitalization . 
These hypotheses address the ability of  the structure 
established for qual ity assurance activity to actual ly 
perform the tasks it is charged with , within the scope of 
the resources provided by the hospital . The contingency 
perspective is such that i f  the qual ity assurance 
mechanism ' s  design and resources were appropriate for the 
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context in which the subunit functions , its  effectiveness is  
enhanced and a smaller number of adverse outcomes are 
observed . 
Statistical Analyses 
The analyses of the data include descriptive and 
confirmatory statistical analysis . The data are described 
using means , standard deviations , and zero order 
correlations . Each continuous variable is examined for its 
distributional normal ity . 
Exploratory analyses include the use of general l inear 
model analysis of variance (ANOVA) and s imple  regress ion . 
ANOVA is  an exploratory statistical technique which tests 
the null  hypothesis  that the means of the groups are equal 
( i . e . , there is no statistical difference between the group 
means ) . ANOVA requires that dependent variables are 
continuous , independent of each other , and normal ly 
distributed . It requires that independent variables be 
categorical ; and the groups be of approximately equal size . 
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ANOVA is  used to explore differences between participant and 
non-participant hospitals which presents a situation of 
unequal group sizes . For this  reason , general l inear model 
analys is of variance for unequal group sizes is used . 
General l inear model simple regression is  used to 
explore the influence of size  and special ization variables 
on adverse outcomes of hospitalization . S imple  regression 
is  used because of  the high intercorrelation of  the size  and 
specialization variables . Data are normal i zed where 
required and possible .  Attached is a summary that describes 
the non-normal ized variables (Appendix B ) . 
The analytical model is tested using the Linear 
Structural Relations ( LISREL) approach . The following 
section will discuss the use of LISREL .  
Analytical Plan 
The confirmatory analysis of the data is performed 
using a l inear structural relations approach ( LISREL) . 
The theoretical model has been constructed using multiple , 
correlated variables to measure underlying constructs . 
LISREL permits the testing of  such conceptual izations by 
using proxy measures and by estimating measurement error . 
Thus , LISREL is used due to the intercorrelations among the 
independent variables , and to identify the presence of  
underlying unobservable constructs . For instance , the 
concept size ,  which has no agreed upon measure , is measured 
using the proxy measures of the number of hospital beds 
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(HOSPBDN ) , non-capital expenditures ( EXPEND) , and total 
full-time equivalent personnel ( FTEH) . LISREL allows not 
only the use of these three correlated variables to measure 
the concept , but also tests the goodness-of-fit of the 
measurement model for the underlying constructs before they 
are included in the structural equation . Finally ,  LISREL 
can detect the presence of correlated errors for the 
multiple measures . The LISREL model consists of two 
components--the measurement model and the structural 
equation model . The measurement model specifies the 
relationships between observed variables and unobserved , 
theoretical concepts ( i . e . , latent variables ) ,  producing 
measurement errors for each . The structural equation model 
specifies causal relationships among the endogenous and 
exogenous variables . 
Measurement Models 
This research has three measurement models  for the 
exogenous variables which show the relationship between the 
observed exogenous variables and the unobserved theoretical 
concepts ( Figures 4 through 6 ) . As supported by the 
l iterature review , organizational size  is measured by 
hospital bed size (HOSPBDN ) , total non-capital expenditures 
( EXPEND) , and total full-time personnel ( FTEH) . Hospital 
special ization is measured by the percentage of  RNs ( PCTRN ) , 
the number of special care beds ( SPECARE ) , hospital casemix 
(MIX) , percent board certified physicians ( BRDCERT ) , percent 
Figure 4. Measurement mo del of t he c o n s tru c t  ho spita l  
size ( S I Z E ) . 
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oz. ?... I 
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F i g ure 5. Measuremen t m odel o f  t he c o n stru c t  
spec i a l i zat i o n ( S PE C I A L ) .  
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of  total patients undergoing surgery ( PCTSURG ) , and percent 
of admissions transferred in from other sources (TRANSIN ) . 
The two constructs--size and special ization , are assumed to 
be correlated and are presented as such in Figure 6 .  For 
the endogenous variables , there are three measurement models  
( Figures 7 through 9 ) . The adequacy of  qual ity assurance 
design and resources , an unobserved construct , is measured 
by the observed variables , the number of registered nurses 
in QA ( PLICENSE ) ,  the number of QA personnel with an 
academic degree above an associate degree ( EDUCATON ) , the 
extent of discretion allowed QA personnel in performing 
their work ( DISCRETN ) , the extent the QA program is  involved 
in the hospital-wide QA activity (QASPREAD) , degree of 
formalization ( FORMAL) , perceived organizational commitment 
to QA (SATISF) , the ratio of total QA personnel to total 
full  time equivalents ( PERSONAL) , the ratio of professional 
QA personnel to total ful l-time equivalents (hospital )  
( PROPT ) , and the QA personnel ' s  perceived appropriateness of  
QA unit control (QATROL) . Adverse outcomes of 
hospitalization are measured by the unexpected return to the 
OR ( COMPRATE ) ,  in-hospital trauma rate ( TRAUMAR) , 
readmission rate ( READRATE ) ,  the rate of treatment or 
medication problems (TXPROBR) , the rate of patient medical 
instabil ity at discharge (MEDPROBR) , and the rate of 
unexpected deaths ( DEDPROBR) . All of these variables are 
supported in the l iterature . The measurement model relating 
F i g u re 7. Mea s u rem ent m odel of the adequacy of 
q u a l i ty a s s urance desig n and resou rces . 
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the two endogenous concepts is presented in Figure 9 .  
Structural Equation Model 
"The second component of the covariance structure model 
is a structural equation model causal ly relating the latent 
variables that have been factored from observed variables 
through a measurement model "  ( Long , 1983 , p .  2 5 ) . In this 
research , the structural equation model determines the 
causal l inkages between ( a )  the exogenous organizational 
variables ( exogenous variables ) and the adequacy of qual ity 
assurance structural and functional attributes ( endogenous 
variables ) ;  and (b )  the adequacy of QA design and resources 
and the dependent variable ,  adverse outcomes . The 
structural equation model is presented in Figure 1 0 .  
Model Specification 
The LISREL model is a multivariate analysis of 
covariance structure which explains the relationships among 
multiple observed unobserved variables ( Long , 1983 , p . 1 1 ) . 
It is  assumed that the unobserved variables or constructs 
have a common variance shared by the observed variables . 
The measurement model l inks the observed variables with 
unobserved variables . The structural equation model relates 
the causal l ink between observed exogenous and unobserved 
endogenous constructs or variables . 
Measurement models  have two basic equations : 
[ 1 ) 
1 19 
and 
[ 2 ] 
In the first equation , observed variables , X , are l inked to 
the l atent exogenous variables , � , by the A �  matrix . The 
A �  matrix contains the loadings , or measures of influence , 
of  the unobserved � on the observed X . Due to errors in 
measurement of X , the error term ,  61 ,  is  included . 
The second equation l inks the observed y-variables with 
the unobserved endogenous concepts , � , by the loading 
matrix A y .  The error term ,  E , represents measurement 
error in y .  
Figure 4 is the measurement model for the exogenous 
variable size . In this model , the three independent , 
observed variables ( X ) , indicated by boxes , are shown to 
be the measurement variables for the unobserved , latent 
concept ( � ) size . The error term ,  0 , indicates that the 
observed variables are measured imperfectly . The notations , 
A · · , on the s ingle headed arrow between the ( X  ) variables lj 
and the � are the factor loadings , which indicate how a 
change in size  affects the observed variable ( X ) . Figure 
5 can be interpreted in a s imilar fashion for 
specialization . 
For the endogenous variables , 7J ;  , a similar 
interpretation is made except the unobserved concept is 
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( 7] ) ; the observed variables ( 1j ) and the error term ( E ) . 
The error terms for the endogenous unobserved concepts ( t; ) 
represent errors in the equation . The < P� > indicates the 
direct effect of one unobserved endogenous concept on 
another .  Figures 7 through 8 represent the measurement 
models  for the endogenous variables . 
Figures 6 and 9 show the relationships among the 
unobserved variables . Figure 6 shows the relationships 
between the exogenous concepts ( � ) , size and 
special ization and their observable variables ( )(j > .  The 
factor loadings , Aij , and the error terms , Oj , are 
interpreted as previously discussed . The double headed 
curvil inear arrow , cp,2 , represents the covariance between 
the two exogenous concepts . 
Figure 9 presents the relationships among the two 
endogenous concepts ( 7] ; )  and their respective observable 
variables ( �i ) . The single headed arrows pointing from 
one endogenous variable to another,  Pt'.J , represent the 
relationship between two endogenous variables . The error 
terms , t , recognizes errors in the equations . 
Figure 10 presents the structural equation model and 
the measurement model in a single LISREL model . ( �1 ) is 
causing X1 , X2 , and X3 ; ( � � ) is causing X4 through X9 . 
The arrows from the ( �5 ) to the ( Xs )  indicate the effect 
of ( � ) on ( Xs )  - ( A ) . The double headed curvilinear 
arrow represents the correlation between exogenous variables 
1 2 1  
F i gure 1 0 . S truc tura l equat i on m o d e l .  
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( � ) .  The single headed arrows from an exogenous concept 
( � ;  ) to an endogenous concept ( 7}; ) represent the causal 
l inkage between the exogenous and endogenous concepts 1;j · 
The two endogenous concepts ( 7) 1 ,  7] 2 )  are shown to 
cause the respective observed variables ( .1J·1� ) . The ( p ) 
indicates the relationship between two endogenous variables . 
The ( C s )  represent errors in the equations . 
The structural equation model shows that the two 
exogenous concepts , size ( � 1 ) and special ization ( { 4 ) , 
both directly and indirectly through qual ity assurance 
design and resources ( 7) 1 )  affect adverse outcomes of  
hospitalization . In addition , the adequacy of qual ity 
assurance design and resources ( 7) 1 )  directly affects 
adverse outcomes ( 7) 2 ) • The generic mathematical equation 
representing the structural equation model i s :  
7) -:4 :::. ] 3  ( 7] )  + p ( s )  + t 
Using 0 . 05 or lower as the level of statistical 
significance , the following mathematical model will be 
empirical ly tested : 
Goodness of fit statistics produced by LISREL include 
Chi-square/degree of freedom ratio ,  goodness of fit index , 
and adj usted goodness of fit . These statistics indicate how 
well  the data fit the model being tested . They do not 
indicate the appropriateness of a theoretical model but 
indicate i f  the data being used support the model . 
Summary 
12 3  
This cross-sectional study of the adequacy of qual ity 
assurance structure and function on adverse outcomes of 
hospitalization offers a unique methodological approach . It 
uses multiple indicators to describe the relationships of  1 )  
organizational size and special ization , and , 2 )  qual ity 
assurance design and resources to adverse outcomes of 
hospital ization . The use of this statistical method which 
allows the exploration of the causal nature of the variables 
provides the opportunity to understand how the chosen 
hospital contextual variables affect quality assurance 
mechanisms as well  as how qual ity assurance mechanisms 
affect adverse outcomes of hospitalization . This approach 
offers the potential for valuable insights into how the 
design and resources of mechanisms charged with ensuring 
qual ity care impact adverse outcomes .  
I n  Chapter 5 ,  the data , regarding participant and non­
participant hospitals , and the relationships between 
hospital size  and special ization and the adequacy of design 
and resources of QA programs are presented . Their 
interpretation and discussion are also presented in Chapter 
5 .  Then the findings regarding the influence of  QA design 
and resources on adverse outcomes are reported in Chapter 6 .  
CHAPTER 5 
HOSPITAL S I ZE , SPECIALI ZAT ION , AND QA DES IGN AND RESOURCES 
Chapter 5 explores the data regarding those hospitals 
participating in the study (participants ) and those not 
participating (non-participants ) ,  and the relationship 
between the hospital ' s  size and specialization and the form 
the QA program has taken . This wil l  be accomplished using 
descriptive and exploratory statistical analyses . 
Descriptive Statistics 
Of the ninety-seven short-term acute care hospitals  in 
the Commonwealth of Virginia sent questionnaires , seventy 
useable responses (n = 7 0 )  were received with a return rate 
of 7 2 . 17 % . 
Hospitals .  The participating hospitals in  the survey 
were compared to those not participating by means of  
analysis of variance (ANOVA) with unequal cells . Table 3 
presents the ANOVAs results of  the comparison between 
participant and nonparticipant hospitals . No statistically 
significant differences were found between the two groups in 
terms of bedsize , full time equivalents ( FTEs )  for the 
entire hospital ,  case mix , number of special/intensive care 
1 2 4  
TABLE 3 
Va r i a b l e  
HOS PBDN 
EXPEND 
( i n O O O s )  
FTEH 
PCTBRD 
SPECARE 
PCTRN 
M I X  
A LOS 
RURAL 
OWN ER * *  
COMPETE 
Not e s : 
* p 
1 2  5 
Cha r a ct e r i s t i c s  o f  Pa rt i c i p a n t  ( P ) a n d  Non­
Pa rt i c i pa n t  ( N P )  Hosp i t a l s  i n  the S t udy o f  Qua l i ty 
A s s u r a n c e  Programs . 
Pa rt i c iQa nt N o n - Pa rt i c iQa n t  
N M e a n  N M e a n  F ( p )  
5 4  2 2 5 . 1 5  3 4  2 1 4 . 2 4 . 0 9 ( 0 . 7 6 )  
5 8  2 9 , 1 2 1 . 7 4 3 6  2 8 , 6 5 4 . 1 1 0 . 0 1 ( 0 . 9 4 )  
5 8  6 8 6 . 8 5 3 6  6 6 0 . 8 1  0 . 0 3 ( 0 . 8 6 )  
5 8  6 9 . 4 0 3 6  7 0 . 3 6  0 . 0 6 ( 0 . 8 0 )  
5 4  1 9 . 5 6  3 4  1 9 . 3 2 0 . 0 0 ( 0 . 9 7 )  
5 8  7 1 .  1 3  3 6  7 4 . 4 8 1 . 1 7 ( 0 . 2 8 )  
5 8  1 .  1 3  3 8  1 . 1 2 0 . 0 2 ( 0 . 8 9 )  
5 8  8 . 5 9 3 9  8 . 7 2 0 . 1 3 ( 0 . 7 2 )  
6 0  0 . 0 3 3  2 0  0 . 0 3 5  0 . 0 3 ( 0 . 8 6 )  
5 8  0 . 2 3 7  3 6  0 . 2 4 5  0 . 9 6 ( 0 . 3 3 )  
5 4  0 .  4 9  3 4  0 . 4 2 0 . 5 9 ( 0 . 4 4 )  
< . 0 5 
* *  For-pro f i t = 1  
Not - for-pro f i t = O  
1 2 6  
beds , hospital expenditures , average length of  stay , 
hospital ownership , percent of board certified physicians , 
percent of  registered nurse staff , hospital competition , or 
rurality .  
Qual ity Assurance Programs . The structure of qual ity 
assurance programs varies greatly .  Table 4 presents the 
data describing the means for QA programs ' characteristics , 
showing how the programs differ in their structure and 
functions . 
The average QA program has approximately 1 . 4  registered 
nurses with one QA professional having a baccalaureate 
degree or higher .  The average hospital QA program receives 
4 FTEs for every 1 , 000  FTEs in the hospital , with 3 FTEs per 
1 , 000  FTEs being QA professionals . The average QA program 
is perceived to have a moderate amount of discretion in 
performing its work ( 15 . 19/24 )  and a moderate amount of  
control over its own functioning ( 2 . 57/4 ) . The average QA 
program also has a moderate degree of formalization 
( 10 . 2 8/ 1 5 ) . When the extent of QA activities within the 
hospital is examined , the average hospital appears to 
s igni ficantly l imit the scope of its QA program ' s  activities 
( 2 8 . 4 6/8 0 ) . The QA personnel perceive that hospital 
administrators were not committing many resources to QA and 
also indicated that they were moderately unsatisfied with 
the level of hospital commitment to their programs . 
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TABLE 4 Characteristics of Qual ity Assurance Programs by 
Attributes 
Variable n mean so 
RANGE 
Quality of Resources 
Professional Licensure 7 0  1 . 3 5 7  
( Range=0-6 ) 
Education 7 0  1 . 04 3  
(Range=0-6 )  
Quantity of Resources 
Total Personnel 6 3  0 . 004  
(Range=0-1 )  
Professional personnel 6 3  0 . 003  
(Range=0-1 )  
Autonomy 
Professional Discretion 67  15 . 194 
(Range=0-2 4 ) 
Perceived QA control 6 2  2 . 565  
(Range=0-4 ) 
Organizational structure 
Extent of Formal ization 64 1 0 . 2 8 1  
(Range=3-1 5 )  
Coordination 
Extent of QA activities 
within the Hospital 70 2 8 . 4 5 7  
(Range=0-80 )  
Commitment 
QA personnel ' s  perceived 
commitment of management 
to QA activities 6 2  6 . 2 19 
( Range=3-15 ) 
minimum; 
maximum 
1 .  3 7 3  0/6 
1 . 3 4 5  0/6 
0 . 00 3  0/0 . 0 12  
0 . 002  0/0 . 008 
5 . 9 8 3  0/2 4  
1 .  2 5 0  0/4 
3 . 8 4 4  3/15  
1 6 . 3 3 3  0/8 0  
2 . 2 5 1  3/ 13  
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Factor Analysis of the Adequacy of Program Indicators 
A factor analysis of QA program indicator was performed 
to explore whether the questions measured the proposed 
underlying concepts and , if so , what variables measured the 
specific underlying concept . This is  an exploratory use of 
factor analysis . Both the orthogonal and obl ique rotations 
produced a five factor solution . The variables in each 
factor were the same regardless of rotation methods used . 
Table 5 shows the orthogonally rotated factor pattern . 
Factor I is comprised of the variables DISCRETN ( extent of 
perceived discretion in decision making accorded QA program 
by QA personnel ) , QATROL (perceived control of QA program by 
QA personnel ) , FORMAL ( extent of formalization of QA 
program) , and SATISF ( extent of QA personnel ' s  satisfaction 
with organizational commitment to QA) . Factor I I  is  
comprised of PERSON ( total number of FTEs in QA/Total number 
hospital FTEs ) , and PROPT ( number of FTEs for professional 
QA personnel/Total number hospital FTEs ) . Factor III  
encompasses PLICENSE (number of registered nurses in QA) 
and EDUCATON ( number of QA professionals with educational 
degree above an associate degree ) . Factor IV is QASPREAD , a 
measure of the extent of QA involvement in hospital-wide 
qual ity assurance activities . Factor V is composed of 
ADCONTRL (a measure of perceived administrative control over 
the QA programs activities) and REPORTS ( a  measure of the 
level in the hospital ' s  hierarchy to which the QA program 
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TABLE 5 Factor Ana l y s i s  o f  Qua l i t y  Assurance I n d i cators 
( Orthog on a l  Rota t i o n )  
ROTATED FACTOR PATTERN 
Va r i a b l e  
F a c t o r  
Factor Factor Factor 
PLI C E N S E  - 0 . 0 3 1 2 6  
E DUCATON 0 . 1 2 1 7 3  
PERSONAL 0 . 1 0 3 2 4  
PRO PT 0 . 0 4 9 4 1 
S UP PT 0 . 1 6 4 7 2  
D I S CRETN 0 . 8 3 1 7 6  
QUATRO L 0 . 8 4 4 5 3  
A DCONTRL 0 . 4 4 0 9 4  
FORMAL 0 . 7 9 5 6 9  
RE PORTS - 0 . 09 1 4 3  
SATISF 0 . 5 7 1 8 6  
QAS PREAD 0 . 2 3 8 0 0  
E i g e n v a l u e  3 . 2 2 
% Common 3 4 . 9 2 
V a r i a n c e  
% T o t a l  2 6 . 8 6 
Va r i a nc e  
0 . 2 0 4 9 8  
III I V  
0 . 9 1 4 3 9  - 0 . 0 0 8 4 2  
0 . 0 1 7 6 8  0 . 8 9 2 4 5  0 . 0 3 8 2 3  
0 . 0 9 5 9 2 2  0 . 1 8 7 1 8  - 0 . 0 5 4 7 1  
0 . 7 7 7 2 5  0 . 3 2 5 5 2  - 0 . 1 4 9 1 5  
0 . 6 7 5 4 3  - 0 . 1 5 6 9 2  0 . 1 0 4 3 4  
0 . 1 4 4 7 8  0 . 0 9 3 3 3  0 . 1 5 5 7 7  
0 . 0 3 8 9 2  0 . 2 7 1 8 7  0 . 2 1 6 5 4  
- 0 . 0 8 3 2 0  - 0 . 0 3 9 6 4  - 0 . 3 7 2 3 8  
0 . 1 2 6 6 0  - 0 . 1 0 3 5 2  - 0 . 0 4 2 1 7  
0 . 1 5 8 5 4  0 . 1 1 6 6 1  0 . 2 3 4 8 5  
0 . 1 7 8 1 6  - 0 . 3 1 6 3 3  - 0 . 4 9 2 1 5  
- 0 . 0 1 5 5 8  - 0 . 0 3 9 9 5  0 . 8 0 8 8 4  
2 . 2 2 1 .  5 8  1 . 1 0 
2 4 . 1 0 1 7 . 1 4 1 1 . 9 3  
1 8 . 4 9 1 3 . 1 8 9 . 2 0 
Factor 
y 
0 . 0 0 0 6 1  
0 . 0 9 0 9 1  
0 . 0 4 8 8 1  
0 . 1 4 1 6 1  
- 0 . 0 2 6 0 9  
- 0 . 0 1 6 6 6  
- 0 . 0 0 2 0 6  
0 . 6 2 1 9 8  
0 . 1 1 0 7 9  
0 . 8 6 5 6 1  
- 0 . 0 0 9 7 3  
0 . 0 8 2 9 1  
1 .  0 8  
1 1 . 7 1  
8 . 9 6 
1 3 0  
reports ) .  
Five factors were accepted as reasonable based upon 
criteria suggested by Kim and Mueller ( 19 79 , p . 4 3 )  and 
McCroskey and Young ( 1979 , p . 3 8 1 ) . They suggest that one be 
used as  the lowest acceptable eigenvalue a factor ; and the 
point at which a scree plot levels off be the indicators for 
the number of factors . In addition , McCroskey and Young 
( 1979 , p .  3 8 0 )  suggest that a variable should have a primary 
loading of at least 0 . 60 and no secondary loading on another 
factor with a value above 0 . 4 0 ,  i f  it is to be retained . 
All of these criteria were appl ied to the factor analysis . 
Acceptance of the factors as composed is  tempered by 
the realization that a correlation matrix based on a small 
sample may result in spurious correlations which can 
seriously distort the factor analysis . For this reason , 
some real ignment of variables was undertaken based upon 
theoretical considerations . 
Factor I ,  composed of DISCRETN and QATROL ,  measures the 
QA personnels ' perceived control of their work-AUTONOMY . 
FORMAL is retained as a variable in Factor V which is a 
measure of organizational structure - ORGSTRUC . Factor I I  -
QUANTPER - represents a measure of the qual ity of personnel 
resources which comprises the variables PERSONAL,  PROPT , and 
SUPPT . Factor I I I , comprised of PLICENSE and EDUCATON , 
represents the qual ity of personnel resources available to 
perform QA work - QUALPERS . Factor IV - COORD - as measured 
1 3 1  
by QASPREAD , represents a concept o f  how extensive and 
influential the qual ity assurance program ' s  presence is in 
the hospital ' s  internal patient care monitoring structure . 
SATISF is retained as a single variable factor measuring the 
construct COMMIT .  
The realignment o f  variables between factors is  
theoretically sound and j ustified based on  concerns 
regarding spurious correlations possibly due to the l imited 
sample size . 
Based upon this rationale , LISREL is used to explore 
the causal relationships among the real igned variables in 
the five factors and their underlying constructs . The 
measurement model is used to explore the relationships among 
the QA indicators and their respective underlying 
constructs . 
Hospital Size and Specialization 
The contingency perspective , as discussed previously , 
recognizes that an organization ' s  context can influence 
organizational structure and function . This study 
recognizes the importance of the hospital as the context 
within which the QA program exists , therefore , it is 
necessary to examine the relationship of some of hospital 
characteristics to QA programs . This study has chosen 
hospital size and special ization as the two maj or 
characteristics to be evaluated s ince it is bel ieved that 
these two characteristics will be most influential in 
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causing QA design differentiation . This differentiation 
should impact on adverse outcomes . The large body of 
empirical research on both of these areas offers support for 
their use . 
Hospital size . Three measures of hospital size  are 
used . Hospital beds (HOSPBDN) is the number of  staffed 
beds , as opposed to l icensed beds . Total non-capital 
expenditures ( EXPEND) is a measure of the hospital ' s  
financial outlay on non-capital needs . Total ful l-time 
equivalents ( FTEH ) is a measure of the total personnel 
resources used by the hospital . The intercorrelations of 
these variables are very strong , ranging from r = 0 . 906  to 
0 . 97 5 ,  which suggests that the size indicators are measuring 
the same concept . In order to avoid multicol l inearity , only 
the variable HOSPBDN was retained as an indicator of 
hospital size . 
Hospital special ization . Several measures of 
specialization are used . The percentage of registered 
nurses on staff ( PCTRN) represents a measure of nursing 
staff specialization , as does the percent of board certified 
physicians on staff ( BRDCERT) . A count of the different 
types of special andjor intensive care units in a hospital 
( SPECARE ) is  a measure of the extent of  special ization in 
the organization . The ratio of  patients transferred into 
the hospital from outside sources (TRANSIN) also represents 
special ization . A count of the number of  teaching 
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affil iations and membership i n  the professional association 
of teaching hospitals (TEACH) represents special ization of 
the hospital in the area of  professional education . TEACH 
is a very skewed variable only applying to a few facil ities . 
As with the size  variables , but to a lesser degree , the 
specialization variables proved , for the most part , to be 
moderately to highly correlated ( r  = . 3 2 6  to . 7 89 ) , 
therefore , one was chosen to represent the concept of 
specialization . BRDCERT was the variable chosen because it 
was the only variable which , when regressed on the outcome 
measure , proved to be statistically significant . No other 
variables representing either size or special ization were 
statistically significant ( See Appendix C ) . 
Size. Specialization, and OA Design and Resources 
Using a general l inear model , the relationships between 
the variables measuring hospital size , HOSPBDN , hospital 
special ization , BRDCERT , and the various measures of the QA 
program ' s  design and resources are explored . Only six 
relationships prove to be statistically significant . 
S ize  influences four areas of the QA program . It  
positively influences the number of registered nurses in a 
QA program ( PLICENSE ) , and the number of QA personnel with 
education above the associate degree level (EDUCATON) and 
negatively influences the numbers of QA FTEs , both total 
( PERSONAL) and professional ( PROPT) . Special ization 
negatively influences the number of FTEs , both total 
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( PERSONAL) and professional ( PROPT) allocated to  QA . 
The four qual ity aspects of  the QA program affected by 
size  suggest that as size increases the qual i fications of 
the QA personnel increase (Appendix D ) . Additionally ,  as 
the size of the hospital increases , the ratio of FTEs , both 
total and professional , to total hospital FTEs decreases . 
In other words , the hospital allocates less personnel 
resources to QA work . 
The two measures of personnel resource allocation to 
QA , PERSONAL and PROPT , are also affected by special ization 
(Appendix E )  . The relationships are negative in both cases 
which indicates that increased specialization result is  
associated with a decreased ratio of QA FTEs - both total 
and professional - to total hospital FTES , or less QA 
personnel as a part of the hospital staff . 
These findings are unexpected in that increasing size 
increases the workload for QA personnel but the organization 
responds by decreasing the staff . This finding may mean 
that as the hospital size increases , QA becomes service­
based rather than hospital-wide based . The l icensure and 
educational responses to size  suggest that more highly 
educated and cl inically oriented individuals are assigned QA 
work perhaps reflecting the administration ' s  emphasis on the 
value of QA . The organization ' s  concern with QA is  also 
reflected in the finding that the average QA program reports 
directly to individuals at the vice president or assistant 
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administrator level of the hospital ( 2 . 3 3/ 3 ) . Although the 
average QA program has only 3 professional FTEs per 1 , 000 
hospital FTEs , with only 1 . 3  of these being registered 
nurses , the data suggest that increasing size  will  increase 
the qual ity and quantity of the QA personnel in response to 
increasing demand . 
The effect of specialization on the quantity of 
personnel allocated to QA suggests the need for 
differentiation within the QA program itse l f .  I t  logically 
follows that as the care the hospital provides at the 
patient care level becomes more specialized and complex the 
need for increased numbers of professionals to monitor 
qual ity and support personnel to provide support services 
increases . Yet , these staff might be located at the service 
level rather than the hospital level . A proportional 
decrease in hospital QA personnel might be experienced as 
they are shi fted to the unit level . 
It is interesting and important to note that size and 
specialization were not statistically significant in 
influencing the discretion allowed QA personnel in 
performing their work ( DISCRET) ; the QA personnel ' s  
perceptions of  their control over their work (QATROL) ; the 
extent of formalization in the QA program ( FORMAL) ; or the 
extent of QA involvement in hospital-wide QA activities 
(QASPREAD) . Hospital specialization also did not affect the 
l icensure or educational qualifications of the QA 
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professionals . This is an  interesting finding in that i t  i s  
contrary to  what the contingency perspective would 
anticipate . 
Hypotheses 
The findings suggest that Hypothesis 1 regarding larger 
organizational size  results in increasing sel f-sufficiency 
of the QA program is not fully supported . Although the 
number and qual ifications of personnel increase with 
hospital size , it does not increase the discretion needed to 
do their work . The reported organizational level to which 
the QA program reports suggests that administration has 
direct oversight of the QA program . 
Hypothesis 2 which states that larger organizational 
size results in increasing formalization of QA activities is 
not supported . S i ze was not statistically significant in 
affecting the extent of QA formalization ( F=1 . 2 6 ,  p=0 . 3 9 ) . 
This may reflect the small  variance in the size  of QA 
programs and their degree of formal ization . When the 
program is relatively small , control of the QA personnel is 
more easily exerted , therefore , increased formalization is  
not necessary . It may also reflect a narrowness in the 
scope of practice allowed the QA program . The variable 
QASPREAD , although not affected at a statistically 
s igni ficant level , suggests that the extent of  QA 
responsibil ities is very focused and narrow ( 2 8 . 4 6/ 8 0 ) . 
Therefore , formal ization of QA programs is not needed . 
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Hypothesis 3 states that increased specialization 
results in increased formal ization . As with Hypothesis 2 ,  
the data do not support the hypothesis but suggest that the 
l imited scope of a QA program ' s  responsibil ities may 
insulate it from many of the ramifications of organizational 
differentiation . 
Hypothesis 4 which states that increased specialization 
results in decreased numbers of adverse outcomes is 
conditionally supported (T  -2 . 11 p=0 . 00 9 )  (Appendix E ) . 
The regression coefficient indicates that as BRDCERT 
increases the rate of adverse outcomes wil l  decrease . Of 
all of the measures of specialization considered initial ly ,  
only the percentage of board certified physicians on staff 
was statistically significant in accounting for variance in 
the adverse outcome variable .  No other measure of  
specialization was significant . Thus , the support of the 
hypothesis must be conditional ,  since only an increase in 
BRDCERT accounts for a decreased incidence of adverse 
outcomes . 
Summary 
Analyses of the data describing hospitals both 
participating and not participating in the study , indicate 
that there are no statistical differences between the two 
groups . This permits the generalizability of the research 
to short term , acute care hospitals in Virginia .  
When describing the characteristics o f  QA programs in 
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participating hospital s ,  i t  i s  evident that there i s  l ittle 
variation in QA programs in short term , acute care hospitals 
in Virginia . This homogeneity l imits the opportunity of 
studying the effect that variances in QA design and 
resources might have on adverse outcomes of hospital ization . 
Also of  interest was the finding that although many QA 
programs report directly to relatively high administrative 
officers , the QA personnel felt that commitment of resources 
to QA was low ,  as was administration ' s  commitment to the 
program . 
Factor analysis of the adequacy of program indicators 
identified five constructs . Groupings of the variables were 
not completely consistent with theoretical expectations . In 
l ight of the small sample size , it was decided to regroup 
several of the variables . This was undertaken recogniz ing 
that a small  sample size can cause spurious correlations 
which can result in unusual alignments of variables into 
factors . Regroupings were based on theoretical 
expectations . 
S ingle indicators for size and specialization were used 
due to high intercorrelations of the variables measuring 
size  (HOSPBDN ) , and the special ization ( BRDCERT) , in 
influencing the outcome measure . Intercorrelations among 
both the size  and special ization variables were moderate to 
high . 
s i ze was found to positively influence the number of 
139  
registered nurses in  QA ( PLICENSE) and the number of QA 
personnel with an academic degree above an associate degree 
( EDUCATON) ,  and negatively influence both the ratio of total 
QA FTEs ( PERSONAL) to total hospital FTEs and the ratio of 
professional QA FTEs ( PROPT) to total hospital FTEs . 
Special ization negatively influences the ratio of  total QA 
FTEs ( PERSONAL) to total hospital FTEs as wel l  as the ratio 
of professional QA FTEs ( PROPT) to total hospital FTEs . 
These findings offered mixed support for the four hypotheses 
relating to size  and special ization and their impact on the 
adequacy of QA design and resources and adverse outcomes . 
Chapter 6 will  explore the causal relationships between 
the adequacy of QA design and resources and adverse outcomes 
of hospital ization . 
CHAPTER 6 
QUALITY ASSURANCE DESIGN AND RESOURCES AND ADVERSE OUTCOMES 
As Chapter 5 discussed the relationship between 
hospital characteristics and QA design and resources , this 
chapter will analyze how the adequacy of QA design and 
resources affects adverse outcomes . LISREL analysis is used 
to examine the goodness of fit of the proposed model ( Figure 
7 )  • 
Measurement Model of the Adequacy of Quality Assurance 
Design and Resources 
The LISREL measurement model specifies the 
relationships between unobserved theoretical constructs and 
observed variables (predictors ) .  The measurement model of 
the adequacy of QA programs describes how well  the observed 
indicators of the latent construct of QA adequacy reflect 
the structure and function of the QA program . 
The proposed measurement model as presented in Figure 7 
is revised based upon the results of the factor analysis , in 
conj unction with theory . The measurement model reflects the 
belief  that the constructs of the adequacy of personnel 
qualifications (QUALPERS ) ,  the adequacy of the quantity of 
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personnel ( QUANTPER) ,  the extent of QA personnel ' s  work 
autonomy (AUTONOMY ) ,  the extent of formalization of QA 
(ORGSTRUC) ,  and the extent QA interacts with hospital-wide 
QA activities ( COORD) influence perceived organizational 
commitment to QA functioning ( COMMIT) . For this reason , two 
models  are necessary . The first is a measurement model of 
the adequacy of QA design and resources ( Figure 1 1 )  and the 
second a structural model to relate those QA constructs to 
COMMIT . 
The indicators PLICENSE ,  PROPT , and QASPREAD were set 
at one because they are considered to be the best indicators 
of the underlying concept they measure . The remaining 
indicators are estimated . The size of the lambdas ( A ) 
indicate the influence of the unobserved concept on the 
observed indicator . Where the indicators are found to be 
statistically not significant , they are usually el iminated 
from the model . 
The measurement model shows the relationship of the 
constructs to their respective indicators . It also 
demonstrates the intercorrelations among the underlying 
constructs . 
As can be seen by Table 6 ,  the initial model for QA 
design and resources was overfitted ( x2jdf< 1 ) . Revisions 
were made in an attempt to achieve a model which 
was logical , parsimonious , and well  fitted ( 1<x2<2 ) . Table 
7 shows the final model . The model shows that the 
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TABLE 6 Initial Measurement Model of Adequacy of 
Quality Assurance Design and Resources .  
Parameters Indicator construct 
LAMBDA (Factor Loadings) 
1 , 1  1 .  000  PLICENSE 
2 , 1  0 . 8 7 3  EDUCATON 
2 , 2  -0 . 192  EDUCATON 
3 , 2  0 . 7 89  PERSONAL 
4 , 2  0 . 92 1  PROPT 
5 , 3  0 . 809  DISCRET 
6 , 3  0 . 94 7  QATROL 
7 , 4  0 . 999 FORMAL 
8 , 5  1 .  000  QASPREAD 
INTERCORRELATIONS BETWEEN CONSTRUCTS 
1 , 2  0 . 4 2 0  QUALPERS and 
1 , 3  0 . 17 3  QUALPERS and 
1 , 4  -0 . 04 1  QUALPERS and 
1 , 5  0 . 04 3  QUALPERS and 
2 ,  3 0 . 18 6  QUANT PER and 
2 , 4  0 . 174  QUANTPER and 
2 , 5  -0 . 0 4 2  QUANT PER and 
3 , 4  0 . 6 3 3  AUTONOMY and 
3 , 5  0 .  2 69 AUTONOMY and 
4 , 5  0 . 1 3 4  ORGSTRUC and 
Measurement Error of the Indicators 
1 , 1  PLICENSE 
2 , 2  0 . 3 7 5  EDUCATON 
3 , 3  0 . 2 6 7  PERSONAL 
4 , 4  PROPT 
5 , 5  0 . 3 5 0  DISCRET 
6 , 6 0 . 109  QATROL 
7 , 7  FORMAL 
8 , 8  QASPREAD 
Notes : 
Chi-Square with 2 0df 19 . 65 
QUALPERS 
QUALPERS 
QUANT PER 
QUANT PER 
QUANTPER 
AUTONOMY 
AUTONOMY 
ORGSTRUC 
COORD 
<tl 
QUANTPER 
AUTONOMY 
ORGSTRUC 
COORD 
AUTONOMY 
ORGSTRUC 
COORD 
ORGSTRUC 
COORD 
COORD 
( 6' ) 
Chi-Square 1 df ratio 0 . 9 8 25  
Goodness of Fit Index 0 . 9 3 6  
14 3 
t-Value 
10 . 7 3 8 *  
-2 . 3 6 1 *  
12 . 6 7 4 *  
7 . 53 7 *  
9 . 2 7 7 *  
1 1 .  8 9 4 *  
4 . 8 1 4 *  
1 . 8 3 4 *  
1 . 960*  
7 . 9 4 6 *  
2 . 3 7 3 *  
1 . 18 1  
5 . 8 7 4 *  
5 . 8 7 4 *  
3 . 7 9 1 *  
1 . 110  
Adj usted Goodness of Fit  Index = 0 . 8 56  
* p at 0 . 0 5 level for a one tailed t-test ( 1 . 7 2 5 )  
- : not estimated 
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TABLE 7 Final Measurement Model of Adequacy of Qual ity 
Assurance Design and Resources Parameters 
Indicator 
Lambda (factor Loadings) 
1 , 1 1 . 000  PLICENSE 
2 , 1  0 . 7 8 0  EDUCATON 
3 , 2  0 . 789  PERSONAL 
4 , 2  0 . 9 2 1  PROPT 
5 , 3 0 . 8 09 DISCRETN 
6 , 3  0 . 9 4 7  QATROL 
7 , 4  0 . 999 FORMAL 
8 , 5  1 . 000  QASPREAD 
Intercorrelations between Constructs 
1 , 2  0 . 4 2 0  QUALPERS 
1 , 3 0 . 17 3  QUALPERS 
2 , 3  0 . 1 8 6  QUANTPER 
3 , 4  0 . 63 3  AUTONOMY 
3 , 5  0 . 269  AUTONOMY 
4 , 5  0 . 1 3 4  ORGSTRUC 
Measurement error of the indicators 
1 , 1  PLICENSE 
2 , 2  0 . 4 1 0  EDUCATON 
3 , 3  0 . 2 6 7  PERSONAL 
4 , 4  PROPT 
5 , 5  0 . 3 5 0  DISCRETN 
6 , 6  0 . 109 QATROL 
7 , 7  FORMAL 
8 , 8  QASPPREAD 
Notes : 
Chi-Square with 2 1  df 2 5 . 8 0 
& 
& 
& 
& 
& 
& 
Construct 
QUALPERS 
QUALPERS 
QUANTPER 
QUANT PER 
AUTONOMY 
AUTONOMY 
ORGSTRUC 
COORD 
Cfl 
QUANT PER 
AUTONOMY 
AUTONOMY 
ORGSTRUC 
COORD 
COORD 
6' )  
Chi-Square 1 df ratio 1 . 2 2 9  
Goodness o f  Fit Index 0 . 9 18  
Adj usted Goodness of Fit Index = 0 . 8 0 3  
T-values 
10 . 1 1 2 *  
12 . 6 7 4 *  
7 . 53 7 *  
9 . 2 7 7 *  
1 1 . 8 9 4 *  
4 . 8 14 *  
1 . 8 3 4 *  
1 .  9 60*  
7 . 94 6 * 
2 . 3 7 3 *  
1 . 18 1  
5 . 8 7 4 *  
5 . 8 7 4 *  
3 . 7 90*  
l . llO  
* p at 0 . 05 level for a one tailed t-test ( 1 . 7 2 1 )  
- : not estimated 
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predictors PLICENSE ( A =1 . 000 )  and EDUCATON ( A =0 . 7 8 0 )  
load strongly on the construct QUALPERS . PERSONAL ( A = 
0 . 7 8 9 )  and PROPT ( \ =0 . 9 2 1 )  load heavily on the construct 
QUANTPER , while DISCRETN ( A =0 . 8 0 9 )  and QATROL ( A  =0 . 94 7 )  
load heavily on the construct AUTONOMY . The predictor 
QASPREAD , as the single indicator for the construct COORD 
was set at A=1 . 000 . All of these indicators are very 
strongly related to the constructs and have therefore been 
retained . 
The intercorrelations between constructs show that 
QUALPERS is significantly and positively correlated with 
QUANTPER and AUTONOMY . QUANTPER is significantly and 
positively correlated with AUTONOMY , as well  as , QUALPERS . 
AUTONOMY is intercorrelated significantly and positively 
with all other constructs . ORGSTRUC is only positively 
correlated with AUTONOMY and COORD , although the 
intercorrelation is not statistically significant with 
coordination . COORD is positively correlated with AUTONOMY 
and ORGSTRUC . The intercorrelation with ORGSTRUC is  not 
statistically signi ficant but is retained due to its 
contribution to the model ' s  fit . 
Structural Model 
Perceived commitment to the qual ity assurance program 
( COMMIT) is conceived as an intermediate outcome . A 
structural equation model with COMMIT as the dependent 
variable is depicted in Figure 12 and Table 8 
F i gure 1 2 . F i n a l  s tructural mode l of the re l a t 1 ons h 1 p  b e t w een 
adeQuacy of Qua l i ty assuranc e  d e s 1 gn and resourc es 
and organ i za t i onal  com m i t m e n t. 
1 4 6  
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TABLE 8 Structural Equation Model of the Relationships 
Among the Adequacy of Qual ity Assurance Design and 
Resources and Perceived COMMITMENT to Qual ity 
Assurance 
Parameters 
Lambda (Factor Loadings) 
Lambda Y 
1 , 1  
Lambda X 
1 , 1  
2 , 1  
2 , 2  
3 , 2  
4 , 2  
5 , 3  
6 , 3  
7 , 4  
8 , 5  
1 . 000  
1 . 000 
0 . 8 60  
-0 . 208  
0 . 856  
1 .  00  
0 . 8 1 1  
0 . 9 4 8  
1 .  0 00  
1 .  0 00  
Indicator 
SATISF 
PLICENSE 
EDUCATON 
EDUCATON 
PERSONAL 
PROPT 
DISCRET 
QATROL 
FORMAL 
QASPREAD 
Construct 
COMMIT 
QUALPERS 
QUALPERS 
QUANT PER 
QUANT PER 
QUANTPER 
AUTONOMY 
AUTONOMY 
ORGSTRUC 
COORD 
Effect of the constructs on Commitment Y ( Y ) 
1 , 1  
1 , 2  
1 , 3  
1 , 4  
1 , 5  
-0 . 179  
0 . 100  
0 . 0 3 1  
0 . 454  
-0 . 1 29  
Intercorrelation between constructs t 
1 , 2  
1 , 3  
2 , 3  
3 , 4  
3 , 5  
4 , 5  
0 . 4 4 0  
0 . 188  
0 . 090 
0 . 6 3 8  
0 . 2 57  
0 . 1 29  
QUALPERS 
QUANTPER 
AUTONOMY 
ORGSTRUC 
COORD 
QUALPERS & QUANTPER 
QUALPERS & AUTONOMY 
QUANTPER & AUTONOMY 
AUTONOMY & ORGSTRUC 
AUTONOMY & COORD 
ORGSTRUC & COORD 
TABLE 8 ( c ont i nu e d ) 
M e a s u rement e r r o r  o f  i nd i c a t o r s  6 
1 ,  1 
2 ,  2 0 . 3 7 5  
3 ,  3 0 . 2 6 7  
4 ,  4 
5 , 5  0 . 3 4 9  
6 , 6  0 . 1 1 0  
7 , 7  
8 , 8  
M e a s u rement e r r o r  of i nd i c a t o r  ( E) 
1 , 1  0 . 3 8 8  
Not e s : 
Ch i - S qu a r e  w i t h  2 1  d f  2 6 . 6 1 
Ch i - S qu a re 1 d f  ra t i o  1 . 2 6 7  
Goodn e s s  o f  F i t  I n d e x  0 . 9 2 4  
PLI CENSE 
E DUCATON 
PERSONAL 
PROPT 
D I S CRET 
QATRO L 
FORMA L 
QAS PREAD 
COMM I T  
A d j u s ted Good n e s s  o f  F i t I nd e x  = 0 . 8 5 7  
R - s q u a r e  
- : n o t  e s t i m ated 
t - v a l u e s  a re n o t  g e n e ra t ed because U LS  w a s  used t o  
a n a l y z e  t h e  data . 
1 4 8  
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contains the results . As single measures of a construct , 
SATISF ,  FORMAL, PROPT and QASPREAD were all  considered 
perfect measures and , therefore , set as \ = 1 . 000 . All 
indicatorsload strongly on their associated constructs with 
a positive direction . EDUCATON loads on its associated 
construct QUALPERS , but it is also negatively related to 
QUANTPER . This would indicate that as the number of  
personnel in qual ity assurance increases their educational 
preparation decreases . It should be noted that this 
relationship between EDUCATON and QUANTPER was removed from 
the measurement model but replaced in the structural model . 
This  relationship is weak but adds to the fit of the 
structural model as well as being logical . It is therefore 
retained . 
The effects of the constructs on commitment load less 
heavily than expected with the exception of organizational 
structure . QUALPERS and COORD both are negative which 
indicates that as both increase organizational commitment is 
perceived to decrease . The other constructs are positive 
which indicates that perceived organizational commitment 
increases as the quantity of QA personnel ,  their autonomy , 
and the extent of formalization of QA increases . The 
proposed model has a good fit with a X2/df ratio of 1 . 2 67 
and an adj usted goodness of fit (AGOF) index of  0 . 85 7 . 
The final structural equation model explores the causal 
relationships of the adequacy of qual ity assurance design 
and resources to adverse outcomes of hospital ization . But 
first , the relationships among the indicators of adverse 
outcomes and the construct must be establ ished . 
Models  of Adverse Outcomes of Hospitalization 
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Based upon factor analysis of the PRO outcome data , 
adverse outcomes are initially conceptual i zed as having 
three constructs-process related outcomes , iatrogenic 
inj uries , and death . Evaluation of the results of the 
initial model (Table 9 )  suggested that there are two levels 
of outcomes rather than three different outcomes . The final 
structural equation model as seen in Figure 13 reflects an 
intermediate outcome related to the process of caregiving 
and the patient ' s  response to it and an endproduct of 
unexpected death . 
Several changes in the specification were made . 
NOSORATE was el iminated because it was not statistically 
significant . This was not surprising since nosocomial 
infection rates are questionable due to signi ficant 
underreporting . PRORATE was el iminated because it applied 
to only three ( 3 )  hospitals in 1987 . COSTRATE and DAYRATE 
were dropped because they were undesired outcomes for the 
organization rather than the individual . MORTRATE was 
el iminated because it encompassed not only preventable death 
but also unpreventable death . It was decided that QA 
programs can not affect unpreventable deaths , therefore , 
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TABLE 9 Initial Measurement Model for Adverse Outcomes of 
Hospitalization 
Parameters Indicator 
Lambda (Factor Loadings) 
1 , 1  
1 , 2  
1 , 3  
3 , 7  
2 , 4  
2 , 5  
2 , 6  
1 , 6  
0 . 9 68  
0 . 8 17 
0 . 7 6 3  
1 . 000 
0 . 3 7 5  
0 . 8 97  
0 . 3 5 3  
0 .  3 0 4  
COMPRATE 
TXPROBR 
DEDPROBR 
MORTRATE 
NOS ORATE 
TRAUMAR 
MEDPROBR 
MEDPROBR 
Construct 
PROCESS 
PROCESS 
PROCESS 
OUTCOME 
IATROGEN 
IATROGEN 
IATROGEN 
PROCESS 
Intercorrelation between constructs ( � ) 
1 , 2  0 . 252  IATROGEN PROCESS 
1 , 3  -0 . 069 OUTCOME PROCESS 
2 , 3  -0 . 1 1 3  OUTCOME IATROGEN 
Measurement error of the indicators 
2 , 2  0 . 2 88  TXPROBR 
3 ,  3 0 . 3 7 9  DEDPROBR 
4 , 4  0 . 8 2 5  NOSORATE 
6 , 6  0 . 67 7  MEDPROBR 
Notes : 
Chi-square with 18 df 1 0 . 3 8  
Chi-square 1 df ratio 0 . 57 7  
Goodness of  f it  index 0 . 958  
s 
Adj usted Goodness of fit index = 0 . 8 8 3  
T-value 
12 . 6 5 4 *  
1 0 . 2 9 2 *  
3 . 4 2 9 *  
3 . 4 4 6* 
2 . 9 67*  
2 . 3 1 4 *  
5 . 8 7 4 *  
5 . 8 7 4 *  
5 . 8 7 4 *  
5 . 8 7 4 *  
* : p at 0 . 0 5 level for a one tailed t-test ( 1 . 7 3 4 )  
1 52 
F i g u r e  1 3. C au s a l  m od e l  o f  a dverse o u t c o m e s  o f  h o s p i t a l i z a t i on .  
153  
they should not be included . The indicator DEDPROBR 
isolated preventable deaths . DEDPROBR became the sole 
measure of the final outcome of care based on theoretical 
considerations . Table 1 0  presents the results of the final 
structural equation model for adverse outcomes of  
hospital ization . 
Although the structural equation model is  somewhat 
"overfitted" ,  it is a logical , and parsimonious one . The 
process-outcome l inkage is highly significant and in the 
expected direction . The predictors for PROCESS are all  
statistically significant and in  the anticipated direction . 
The single predictor for outcome - DEDPROBR -is  considered a 
perfect measure . The final structural model will  causally 
test the impact of the adequacy of QA design and resources 
on adverse outcomes of hospitalization . 
QA Design and Resources and Adverse Outcomes of 
Hospitalization 
Structural Equation Model . This structural equation 
model causally l inks QA program design and resources to 
adverse outcomes of hospitalization . Two models were 
formulated for model fitting . The first model hypothesized 
( Figure 14 ) that the adequacy of  QA design and resources 
affected perceived organizational commitment to QA ( COMMIT)  
which then directly affected intermediate process - related 
outcomes ( PROCESS ) .  Table 1 1  presents the results of  direct 
l inkage of the intermediate process - related outcomes 
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TABLE 10  Structural Equation Model of  Adverse Outcomes of 
Hospitalization 
Parameters 
Lambda (Factor 
1 , 1 
1 , 1 
2 , 1  
3 , 1  
4 , 1  
Lambda Y 
1 . 000  
Lambda X 
0 . 9 3 5  
0 . 8 62  
0 . 3 2 3  
0 . 4 4 6  
Indicator Construct 
Loadings) 
DEDPROBR OUTCOME 
COMPRATE PROCESS 
TXPROBR PROCESS 
TRAUMAR PROCESS 
MEDPROBR PROCESS 
Effect of the constructs on outcome y ( p) 
1 , 1  0 . 8 4 3  
Intercorrelation between constructs ( cp) 
1 , 1  1 .  00  PROCESS 
Measurement error of indicators c n) 
1 , 1 0 . 1 2 6  COMPRATE 
1 , 2  0 . 0 3 8  TXPROBR and 
2 , 2  0 . 2 57  TXPROBR 
3 , 3  0 . 8 9 6  TRAUMAR 
3 , 4  0 . 3 3 8  TRAUMAR and 
4 , 4  0 . 8 0 1  MEDPROBR 
Measurement error of indicator ( � l 
1 , 1 0 . 000  DEDPROBR 
Error term of dependent variable ( t l 
1 , 1 0 . 2 8 9  OUTCOME 
Notes : 
Chi-square with 3 df 
Chi-squarejdf ratio 
Goodness of Fit Index 
2 . 1 6 
o .  7 2  
= 0 . 9 88  
PROCESS 
PROCESS 
COMPRATE 
MEDROBR 
Adj usted Goodness of Fit Index = 0 . 98 5  
R-square = 0 . 892  
- :  not estimated 
t-values 
0 . 000  
7 .750* 
6 .959* 
2 . 618* 
3 . 696* 
7 . 011* 
0 . 000 
0 . 8 3 2  
0 . 2 7 2  
1 .  798* 
5 . 799* 
2 . 997* 
5 . 691* 
0 . 000 
2 . 223* 
* : p at 0 . 05 level for a one tailed t-test ( 1 . 64 5 )  
F 1 gure 1 4. F i rs t  conceptu a l i za t i on of the struc tura l e o u a t 1 o n  m ode l 
for the re l a t i onsh i p  betw een the adequacy of Qua l i ty 
a ssurance des i gn and resources and adverse outcom es o f  
hospi  t a  1 1 z a t  i on .  
1 5 5  
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TABLE 1 1  First Conceptual ization of the Relationships Among 
the Adequacy of Qual ity Assurance Design and 
Resources and Adverse Outcomes of Hospital ization 
Parameters 
Lambda (Factor Loadings) 
1 , 1 
2 , 2  
3 , 2  
4 , 2  
5 , 2  
6 , 3  
1 , 1 
2 , 1  
3 , 2  
4 , 2  
5 , 3  
6 , 3 
7 , 4  
8 , 5  
Lambda Y 
0 . 9 00  
0 . 9 2 9  
0 . 8 6 6  
0 . 3 2 6  
0 . 4 3 8  
1 .  000  
Lambda X 
1 . 000  
0 . 7 6 7  
0 . 8 5 6  
1 . 000 
0 . 8 1 3  
0 . 95 3  
1 . 000 
1 . 000 
Indicator 
SATISF 
COMPRATE 
TXPROBR 
TRAUMAR 
MEDPROBR 
DEDPROBR 
PLICENSE 
EDUCATON 
PERSONAL 
PROPT 
DISCRET 
QATROL 
FORMAL 
QASPREAD 
Construct 
COMMIT 
PROCESS 
PROCESS 
PROCESS 
PROCESS 
OUTCOME 
QUALPERS 
QUALPERS 
QUANTPER 
QUANT PER 
AUTONOMY 
AUTONOMY 
ORGSTRUC 
COORD 
Effect of Exogenous constructs on endogenous constructs cYl 
1 , 1 
2 , 1  
3 , 1  
4 , 1  
5 , 1 
-0 . 2 1 4  
0 . 1 3 3  
0 . 019  
0 . 5 1 3  
-0 . 1 47  
QUALPERS & 
QUALPERS & 
AUTONOMY & 
ORGSTRUC & 
COORD & 
COMMIT 
COMMIT 
COMMIT 
COMMIT 
COMMIT 
Intercorrelation between constructs C cp) 
1 , 2  
1 , 3 
2 , 3  
2 , 4  
3 , 4  
3 , 5  
4 , 5  
0 . 4 4 9  
0 . 1 87  
0 . 2 1 1  
0 . 195  
0 . 6 5 3  
0 . 2 7 1  
0 . 150  
QUALPERS & 
QUALPERS & 
QUANTPER & 
QUANTPER & 
AUTONOMY & 
AUTONOMY & 
ORGSTRUC & 
QUANT PER 
AUTONOMY 
AUTONOMY 
ORGSTRUC 
ORGSTRUC 
COORD 
COORD 
Effect of endogenous contructs on endogenous constructs 
2 , 1  
3 , 2  
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. 8 10  
PROCESS 
OUTCOME 
COMMIT 
PROCESS 
(TABLE 1 1  continued) 
Measurement error of indicators cefl 
1 , 1  PLICENSE 
2 , 2  0 . 4 12 EDUCATON 
3 , 3  0 . 2 6 7  PERSONAL 
4 , 4  PROPT 
5 , 5  0 . 3 5 1  DISCRET 
6 , 6  0 . 108  QATROL 
7 , 7  FORMAL 
8 , 8  QASPREAD 
Measurement error of indicators CE 
1 , 1 
2 , 2  
3 , 3  
4 , 4  
5 , 5  
6 , 6  
0 . 62 6  
0 . 09 7  
0 . 2 15 
0 . 889  
0 . 800  
SATISF 
COMPRATE 
TXPROBR 
TRAUMAR 
MEDPROBR 
DEDPROBR 
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Intercorrelation among endogenous construct ' s  error terms �J 
COMMIT 
PROCESS 
OUTCOME 
Notes : 
0 . 105  
1 . 000  
o .  3 14 
Chi-square with 69 df 
Chi-square 1 df ratio 
Goodness of Fit Index 
Adj usted Goodness of Fit 
= not estimated 
8 8 . 64 
1 .  2 8 5  
0 . 8 6 0  
Index 0 . 59 1  
t-values are not generated because U LS  was used to 
analyze the data . 
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to the final outcome . The second model is expanded to 
include the causal l inks identified by the first model plus 
causal l inks going from all  QA design and resource 
constructs to the intermediate process-related outcomes 
( Figure 1 5 )  . Although both models  are reasonable , the data 
proved to fit the second model better ( Table 1 2 ) . Table 13  
presents a comparison of the goodness of fit  statistics of  
the two models .  
The structural equation model retained shows causal 
l inkages from the five QA design and resources constructs to 
perceived organizational commitment and to process-related 
outcomes . Interestingly , the strongest predictor , QA 
structure , is a measure of QA program formal ization . The 
positive signs indicate that as formalization in the QA 
program increases the QA personnel perceive an increased 
commitment by the organization to the QA program , and the 
rate of process-related outcomes increases . AUTONOMY , which 
is closely associated with formalization , is very weakly 
l inked to COMMIT and negatively and somewhat more strongly 
l inked to PROCESS .  Although the direction of the 
relationship with COMMIT is as expected , the lack of  
strength in AUTONOMY is unexpected . The negative 
relationship of AUTONOMY and PROCESS is also expected . It 
indicates that increased autonomy for the QA program results 
in a decreased rate of process-related outcomes . This 
finding , in conj unction with the positive relationship 
F t gu r e  1 5 . S econd conceptua l t zat t on or the structur a l  equa t t on m o d e l  
a n d  r t n a l  model  or t h e  adequacy o r  qua l t ty a ssurance de s i gn 
and resources and adverse outcomes or hosp t t a l l za t t on. 
1 5 9  
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TABLE 12  Second Conceptual ization of the Structural Equation 
Model and Final Model of QA Design and Resources 
and Adverse Outcomes of Hospital ization 
Parameters 
Lambda (factor loadings) 
Lambda Y 
1 , 1  
2 , 2  
3 , 2  
4 , 2  
5 , 2  
6 , 3  
1 , 1  
2 , 1  
3 , 2  
4 , 2  
5 , 3  
6 , 3  
7 , 4  
8 , 5  
Lambda x 
0 . 98 4  
0 . 92 5  
0 . 869  
0 . 3 3 1  
0 . 4 3 8  
1 . 000 
1 .  000 
0 . 7 67  
0 . 8 5 6  
1 . 000 
0 . 8 19 
0 . 9 4 7  
1 . 000 
1 . 000 
Indicator 
SATISF 
COMPRATE 
TXPROBR 
TRAUMAR 
MEDPROBR 
DEDPROBR 
PLICENSE 
EDUCATON 
PERSONAL 
PROPT 
DISCRET 
QATROL 
FORMAL 
QASPREAD 
Intercorrelation between constructs C fl l • 
1 , 1  
2 , 2  
-0 . 2 7 8  
0 . 8 1 2  
COMMIT 
PROCESS 
Construct 
COMMIT 
PROCESS 
PROCESS 
PROCESS 
PROCESS 
OUTCOME 
QUALPERS 
QUALPERS 
QUANTPERS 
QUANTPERS 
AUTONOMY 
AUTONOMY 
ORGSTRUC 
COORD 
PROCESS 
OUTCOME 
Effect of exogenous constructs on endogenous constructs ( Y> 
1 , 1 
2 , 1  
1 , 2  
2 , 2  
1 , 3  
2 , 3  
1 , 4  
2 , 4  
1 , 5  
2 , 5  
-0 . 190 
-0 . 1 47  
0 . 108 
0 . 192  
0 . 03 3  
-0 . 180  
0 . 4 64 
0 . 3 16 
-0 . 1 3 7  
-0 . 03 3  
QUALRES 
QUALRES 
QUANRES 
QUANRES 
AUTONOMY 
AUTONOMY 
ORGSTRUC 
ORGSTRUC 
COORD 
COORD 
COMMIT 
PROCESS 
COMMIT 
PROCESS 
COMMIT 
PROCESS 
COMMIT 
PROCESS 
COMMIT 
PROCESS 
(TABLE 12  continued ) 
Intercorrelation between constructs C cp) 
2 , 1  0 . 4 4 9  QUANT PER 
3 . 1  0 . 184  AUTONOMY 
3 , 2  0 . 2 1 3  AUTONOMY 
4 , 2  0 . 195  ORGSTRUC 
4 , 3  0 . 657  ORGSTRUC 
5 , 3  0 . 2 7 1  COORD 
5 , 4  0 . 150  COORD 
Measurement error of Y indicators C E ) 
1 , 1  
2 , 2  
3 , 3  
4 , 4  
5 , 5  
0 . 3 66 
0 . 106  
0 . 2 1 0  
0 . 8 85  
0 . 7 99  
SATISF 
COMPRATE 
TXPROBR 
TRAUMAR 
MEDPROBR 
Measurement error of X indicators <c£l 
2 , 2  
3 , 3  
5 , 5  
Note : 
o .  4 12 
0 . 2 6 7  
0 . 12 1  
Chi-square with 6 4  df 
Chi-square I df ratio 
Goodness of Fit index 
Adj usted Goodness of fit 
R-square 
EDUCATON 
PERSONAL 
QATROL 
8 5 . 54 
1 .  3 3 7  
0 . 8 64  
index = 0 . 653  
= 0 . 4 7 8  
1 6 1  
QUALPERS 
QUALPERS 
QUANTPER 
QUANT PER 
AUTONOMY 
AUTONOMY 
ORGSTRUC 
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TABLE 1 3  A Comparison of the Two Proposed Structural Equation 
Models  for QA Design and Resources and Adverse 
Outcomes of Hospital ization 
Model x2 df X2/df AGOF R2 
1 8 8 . 64 69  1 .  2 8 5  . 59 1  . 7 6 3  
2 8 5 . 54 6 4  1 .  3 3 7  . 65 3  . 47 8  
x2<dt1 -dt2> x2 - x2 �. 1 . 62 
dt;-:-<Ii; 5 
* : p at 0 . 0 5 level for a one-tailed t-test ( 2 . 0 1 5 )  
(There were no statistically significant values . )  
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between ORGSTRUC and PROCESS ,  indicate that increased 
flexibil ity for the QA personnel results in improved 
intermediate outcome . The negative and somewhat weak 
contributions of QUALPERS and COORD to COMMIT offer 
interesting insights into how personnel qual i fications and 
the scope of work demands might affect how the QA 
professional perceives the organization ' s  support for their 
work . The negative relationships suggest that as the 
qual ifications of Outcomes of Hospital izationthe 
professional staff increase , their expectations of how the 
organization should support QA work may become more 
stringent that results in a perception of less support when 
they are not met . The weak but negative relationship 
between COORD and COMMIT suggests that an increasing scope 
of QA functioning can result in a decrease in the perception 
that the organization is committed to QA work . This might 
relate to the QA personnel ' s  feel ing that there are too few 
resources available to do their work . Inspection of the 
mean scores ( 2 . 56 out of a possible score of 5 )  of the QA 
personnel ' s  satisfaction with financial and personnel 
resources reveal that they are moderately satisfied with the 
resources provided them to do their work . The construct 
QUANTPER is very weakly related but does indicate that 
increased personnel resources contribute to an increase in 
the perceived commitment of the organization to QA work . 
The very weak negative relationships of QUALPERS and 
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COORD to PROCESS suggest that the influence of both 
constructs serves to decrease the rate of process related 
adverse outcomes . The weakness of these l inkages and the 
inabil ity to obtain t-values to statistically test the 
significance of these gammas al low that the findings only be 
interpreted as l inkages needing further study even though 
they appear to be theoretically reasonable .  
QUANTPER affects both COMMIT and PROCESS very weakly . 
This may reflect the lack of variance among QA programs in 
the study hospitals . 
The adequacy of QA design and resources influences the 
QA personnel ' s  perceived commitment of the hospital to QA 
functioning . This perception will also affect the 
functioning of the QA program in detecting adverse process­
related outcomes . Although the l inkage is only moderately 
strong , it indicates that perceived organizational 
commitment can help decrease the rate of process-related 
adverse outcomes . 
This causal relationship supports Deming and the 
proponents of his method of management . The moderate 
l inkage suggests that additional factors enter into the rate 
of process-related adverse outcomes and the functioning of 
the QA program . The strong l inkage < P =0 . 7 6 4 )  between 
process-related adverse outcomes and the final outcome of an 
unexpected death point to the importance of detecting 
process-related adverse outcomes before they progress to 
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death . Again , this affirms Deming that qual ity assurance 
must be pervasive through the organization to prevent 
problems that may be related to quality , or , i f  present , 
detected and corrected before the occurrence an unacceptable 
outcome . 
When hospital size and specialization are controlled as 
seen in Figure 1 6 ,  changes are noted (Table 14 ) . The R2 
increases from . 4 7 8  to . 6 16 ; the Chi-squarejdf ratio 
increases from 1 . 3 3 7  to 1 . 8 1  and the AGOF index decl ines 
from . 6 53  to . 4 4 8 .  This is not unexpected , because the 
measure of special ization , BRDCERT , is known to 
statistical ly affect the outcome measure . 
The LISREL analyses of the data suggest that the data 
only moderately fit the model , but that the model , as 
presented , accounts for 7 6 . 3 % of the variation in unexpected 
deaths . By using the outcome measures DEDPROBR (unexpected 
deaths ) ,  and the process-related measures of COMPRATE , 
TXPROBR , TRAUMAR , and MEDPROBR the model il lustrates that 
more sensitive outcome measures can be affected by qual ity 
assurance activities . This contrasts to the use of 
mortal ity rate alone in which the magnitude of deaths 
unrelated to qual ity of care issues , obscures those amenable 
to QA activities , thus , not allowing the effect of QA 
programs to be seen and studied . This research has provided 
empirical evidence that can causally l ink the adequacy of QA 
design and resources to the rates of  intermediate and final 
F i gure 1 6 . S tructura l equat i on m o d e l  o r  the re l a t i onsh i p  or the 
adequacy o r  qua l i ty as suranc e  des i g n  and resources 
ana adverse outcomes or hosp i ta l i za t i o n  w i th con tro l s. 
1 6 6  
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TABLE 14  Structural Equation Model of the Adequacy of QA Design 
and Resources with Control Variables 
Parameter Indicator 
Lambda (Factor Loading) 
LAMBDA Y 
1 1 1 0 . 9 4 5  SATISF 
2 1 2 0 . 9 2 5  COMPRATE 
3 1 2 0 . 7 89  TXPROBR 
4 1 2 0 . 2 9 2  TRAUMAR 
5 1 2 0 . 3 9 8  MEDPROBR 
6 1 3 1 . 000 DEDPROBR 
LAMBDA X 
1 1 1 1 .  000  PLICENSE 
2 1 1 0 . 7 6 7  EDUCATON 
3 1 2 0 . 856  PERSONAL 
4 1 2 1 .  000  PROPT 
5 1 3 8 . 8 15  DISCRET 
6 1 3 0 . 9 5 1  QATROL 
7 1 4 1 .  000  FORMAL 
8 1 5 1 . 000 QASPREAD 
9 1 6 1 . 000 HOSPBDN 
10 1 7 1 .  000  BRDCERT 
Effect of the constructs on Y ( {J I 
2 1 1 -0 . 3 4 7  COMMIT 
3 1 2 0 . 759  PROCESS 
Interrcorrelation between endogenous 
1 1 1 -0 . 003  QUALRES 
2 1 1 -0 . 02 1  QUALRES 
1 1 2 0 . 097  QUANRES 
2 1 2 0 . 005 QUANRES 
1 1 3 0 . 087  AUTONOMY 
2 1 3 -0 . 099 AUTONOMY 
1 1 4 0 . 4 14 ORGSTRUC 
2 1 4 0 . 2 8 4  ORGSTRUC 
1 1 5 -0 . 1 4 5  COORD 
2 1 5 -0 . 0 15  COORD 
1 1 6 -0 . 3 8 5  SIZE 
2 1 6 -0 . 049  SIZE 
3 1 6 -0 . 098 SIZE 
1 1 7 -0 . 0 3 8  SPECIAL 
2 1 7 -0 . 4 9 0  SPECIAL 
3 1 7 0 . 08 1  SPECIAL 
Construct 
COMMIT 
PROCESS 
PROCESS 
PROCESS 
PROCESS 
OUTCOME 
QUALRES 
QUALRES 
QUANRES 
QUANRES 
AUTONOMY 
AUTONOMY 
ORGSTRUC 
COORD 
SIZE 
SPECIALIZATION 
PROCESS 
OUTCOME 
and exogenous constructs cYl 
COMMIT 
PROCESS 
COMMIT 
PROCESS 
COMMIT 
PROCESS 
COMMIT 
PROCESS 
COMMIT 
PROCESS 
COMMIT 
PROCESS 
OUTCOME 
COMMIT 
PROCESS 
OUTCOME 
( TA BLE 1 4  cont i n u e d ) 
I n te rrco r re l a t i on s  between e x o  enous c o n s t ructs 
6 , 1  
2 , 1  
3 ,  1 
2 ,  2 
3 , 2  
4 ,  2 
3 ,  3 
4 ,  3 
5 , 3  
4 ,  4 
5 , 4  
5 , 5 
6 , 6 
7 , 6  
7 ,  7 
1 .  0 0 0  
0 . 4 4 9  
0 . 1 8 7  
1 . 0 0 0  
0 . 2 1 2 
0 . 1 9 5  
1 . 0 0 0  
0 . 6 5 4  
0 . 2 7 1  
1 . 0 0 0  
0 . 1 5 0  
1 . 0 0 0  
1 . 0 0 0  
0 . 3 5 4 
1 . 0 0 0  
QUALRES 
QUANRES 
AUTONOMY 
QUANRES 
AUTONOMY 
ORGSTRUC 
AUTONOMY 
ORGSTRUC 
COORD 
ORGSTRU 
COORD 
COORD 
S I Z E  
S PE C I A L  
S PE C I A L  
Me a s u rement e r r o r  o f  i n d i c a t o r s  E 
1 ,  1 
2 , 2  
3 , 3  
4 ,  4 
5 , 5 
0 . 2 8 5  
0 . 1 2 0  
0 . 2 2 0  
0 . 8 9 3  
0 . 8 0 2  
SAT I S F  
COMPRATE 
TXPROBR 
TRAUMAR 
MEDPROBR 
M e a s urement e rr o r  o f  i n d i c ators ( � ) 
2 , 2  
3 ,  3 
5 , 5  
6 , 6 
0 . 4 1 2 
0 . 8 2 9  
0 . 3 4 8  
0 . 1 1 2  
E DUCATON 
PERSONAL 
D I S CRET 
QATROL 
Not e s : 
Ch i s qu a re w i t h  8 7 d f  
Ch i - s qu a r e  1 d f  r a t i o  
Goodn e s s  o f  f i t  i n d e x  
Ad j u sted Goodn e s s  o f  f i t  i n d e x  
R s qu a re d  
QUALRES 
QUALRES 
QUALRES 
QUANRES 
QUANRES 
QUANRES 
AUTONOMY 
AUTONOMY 
AUTONOMY 
ORGSTRUC 
ORGSTRUC 
COORD 
S I Z E  
S I Z E  
S PECIAL 
1 5 7 . 3 3 
1 .  8 1  
0 . 8 0 1  
0 . 4 4 8  
. 6 1 6  
1 6 8  
adverse outcomes of hospitals . 
Hypotheses 
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Chapter 4 contains hypotheses for testing the effect of 
adequacy of  QA design and resources and adverse outcomes of 
hospitalization . In analyzing the data , the following 
results of hypothesis testing can be summarized . 
Hypotheses 5 states that the more formal ized the 
qual ity assurance mechanism , the fewer the adverse outcomes 
of hospitalization . The data provided mixed support for 
thishypothesis .  The model demonstrates that increased 
formal ization positively impacts QA personnel ' s  perceptions 
of the organization ' s  commitment to QA . This then results in 
a decreased rate of process-related adverse outcomes . More 
directly , increased formalization results in increased 
process-related outcomes . The l inkage between ORGSTRUC and 
COMMIT is stronger ,  thus indicating that it is the dominant 
effect . 
Hypothesis 6 states that the greater the perceived 
autonomy allowed qual ity assurance personnel in the 
performance of their work , the fewer the adverse outcomes of 
hospitalization . As with hypothesis 5 ,  increased autonomy 
leads to increased perceived organizational commitment which 
results in a decreased rate of adverse outcomes . The weak 
causal l inkage of AUTONOMY to COMMIT suggests that AUTONOMY 
does not exert a strong influence on the QA personnel ' s  
perceptions of organizational COMMIT to QA . More directly 
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and stronger is the linkage between AUTONOMY and PROCESS .  
This l inkage indicates that increased autonomy results in a 
decreased rate of process-related outcomes . 
Hypothesis 7 states that the greater the perceived 
organizational commitment to QA , the fewer adverse outcomes 
of hospital ization . This hypothesis is supported , although 
the causal l ink between COMMIT and PROCESS is not as strong 
as was anticipated . As previously discussed , this points 
out the complexity of factors influencing the rate of 
adverse outcomes of hospital ization . 
Hypothesis 8 states that the more perceived control QA 
personnel have , the fewer adverse outcomes of 
hospital ization will be observed . This hypothesis is  both 
directly and indirectly supported . QATROL is a strong 
predictor of AUTONOMY but AUTONOMY is weakly and negatively 
l inked to COMMIT which is positively l inked to PROCESS . 
Thus , as QATROL increases so does COMMIT ,  but due to the 
negative relationship between COMMIT and PROCESS , outcomes 
decrease , as does unexpected death (OUTCOME ) . 
Summary 
The analysis highl ights a strong positive causal l ink 
between process-related outcomes and unexpected deaths . The 
adequacy of QA design and resources measured by the five 
latent variables account for 4 7 . 8 % of the variation in 
unexpected death rates . The strength of the causal l inkage 
between COMMIT and PROCESS highl ights the complexity of 
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factors which lead to adverse outcomes of hospitalization . 
Overall , the analyses of the data present a reasonable 
model of causal relationship . Above all , areas amenable to 
change by hospital management are identi fied and causal 
relationships presented . A parsimonious and effective model 
for measuring process-related adverse outcomes is presented . 
This offers managers and peer review organizations some new 
insights about an effective way to identify problems which 
lead to deaths . It also offers more refined outcomes . 
CHAPTER 7 
SUMMARY AND CONCLUSIONS 
The purpose of this study is to explore the 
relationships among hospital qual ity assurance mechanisms , 
organizational context , and adverse outcomes of 
hospital ization . Analytical models were formulated and 
tested using descriptive , exploratory , and confirmatory 
statistics . The models were examined using primary qual ity 
assurance and outcome data of seventy acute care general 
hospitals in the Commonwealth of Virginia . Data were 
obtained from the hospitals and the Medical Society of 
Virginia Peer Review Organization , organizational level data 
from the American Hospital Association and the Federal 
Register ; and area level data from the Virginia Statistical 
Abstract ( 198 7 ) . The outcome variables at the intermediate 
outcome level were the rate of unexpected returns to the 
operating room , the inhospital trauma rate , the rate of 
compl ications with a medication or treatment , and medical 
instabil ity at discharge . The final outcome variable was 
unexpected death . 
Regression was used to explore the impact on hospital 
172  
173  
size and specialization on  the design of  and resources 
provided the QA program . Size positively influenced the 
number of registered nurses working in the QA program and 
the number of QA professionals with an academic degree above 
the associate level . This indicates that as size  increases 
the qual i fications of the hospital ' s  QA profess ionals  
increase . S i ze and the ratio of full  time QA equivalents to 
the total number of hospital FTEs ( FTE ) , both total and 
professionals  alone , are negatively related . This 
relationship indicates that increasing hospital size results 
in proportionately less personnel resources being allocated 
to the central qual ity assurance program . This probably 
reflects QA efforts becoming more decentralized with a 
decrease in the central program ' s  personnel .  
Hospital special ization was also inversely related to 
the QA-hospital FTEs ratio . This indicates that as the 
hospital ' s  degree of special ization becomes greater , less 
personnel resources were allocated to the central qual ity 
assurance program . This was true for both total QA FTEs and 
for professional QA FTEs . As previously noted , this 
probably reflects decentralization of the QA program . 
Al l of these findings are consistent with expectations 
arising from the contingency perspective . Of interest 
though , were the design characteristics of the QA program 
which are not affected by the hospital ' s  size and 
special ization . Neither the extent of QA formal ization nor 
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the degree of discretion allowed QA personnel in performing 
their work were statistically significant . The contingency 
perspective would hold that there would be an effect on the 
amount of program discretion with both size  and 
special ization . This was not found to be true in this 
study . Likewise , it was found that the extent of the QA 
program ' s  responsibil ities within the hospital was not 
affected by either size or special ization . From the 
descriptive data , it is evident that the scope of QA 
functioning is rather narrow without much variance among the 
hospitals in this study . This again is not consistent with 
expectations of an increased need for coordination among the 
various aspects of the QA program as the hospital grows or 
becomes more differentiated . 
LISREL was used to explore the causal relationships 
among selected design features of QA programs and QA 
resources and adverse outcomes of hospitalization . The 
accepted model supports Donabedian ' s  basic input-process­
outcome framework . It also affirms Deming ' s  focus on the 
importance of organizational commitment to improved qual ity . 
Organizational structure , which is the strongest predictor 
of perceived organizational commitment , is positively 
related to commitment . Autonomy was weakly and positively 
l inked to commitment . Organization structure also had the 
strongest causal l inkage to the rate of process-related 
adverse outcomes of care , as opposed to autonomy that was 
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weakly and negatively l inked . These relationships indicate 
that increasing structure placed on the QA program results 
in decreased autonomy , improved rate of process-related 
adverse outcomes ,  and greater perceived organizational 
commitment by QA personnel .  The impact of  the positive 
relationship between autonomy and commitment seems minor in 
relation to the effect of organizational structure . 
The concepts of qual ity and quantity of QA personnel 
are opposite in sign but of approximately the same magnitude 
in their relationships to both perceived commitment and 
process-related outcomes . Quality of personnel resources is 
negatively related to both perceived commitment and the 
process outcomes . This indicates that as more registered 
nurses and QA professionals with education above the 
associate degree level are involved in QA , their perception 
of organizational commitment to QA decreases and the rate of 
process-related adverse outcomes decreases . The positive 
relationships of the quantity of QA personnel to both 
commitment and process outcomes indicate that increasing QA 
personnel increases perceived organizational commitment to 
QA but results in an increased rate of process-related 
adverse outcomes . This is an interesting finding , 
especially in l ight of the impact of coordination on both 
concepts . Coordination is negatively ,  although weakly , 
related to commitment . This may relate to QA personnel 
feeling they are pulled in many directions and responsible 
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to  do  more with fewer resources .  The positive relationship 
of quantity of personnel to commitment indicates that as the 
number of persons available to do the work increases , their 
feelings of organizational commitment increases as does the 
rate of process-related adverse outcomes . One wonders i f  
the increase in  the rate of process-related outcomes is not 
related to more effective case finding rather than a 
decrease in quality . The negative but very weak 
relationship between coordination and process-related 
outcomes suggests that a hospital-wide , centralized qual ity 
assurance effort is advantageous . However ,  the weakness of 
this relationship is surprising and may be related to a lack 
of variance in the predictor . 
The relationship between perceived organizational 
commitment by QA personnel and process-related outcomes is 
negative and moderate . This supports Deming ' s  contentions 
that organizational commitment is critical to the success of 
QA . The moderate strength of the loading highl ights the 
complexity of the process by which the rate of adverse 
outcomes is affected . Further study incorporating 
additional organizational and individual based predictors is 
necessary to understand this more fully . 
The very strong positive relationships between process­
related outcomes and the terminal outcome of unexpected 
death is expected and understandable . The finding of 
process-related adverse outcomes suggest strongly that 
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further deterioration in the patient ' s  well-being is 
possible .  It would be advantageous , therefore , to monitor 
the intermediate adverse outcomes as a means of preventing 
unexpected deaths rather than monitoring only the terminal 
outcome . From a QA perspective , this would be the logical 
approach . 
The application of controls to the model caused minor 
changes .  Regressions of numerous possible control variables 
demonstrated that only the percent of board-certified 
physicians on staff was statistically significant . No other 
measures of hospital special ization , size , hospital 
ownership , rural ity , teaching status , or resource intensity 
(ALOS ) were associated with the outcome variable at a 
statistically significant level . 
Limitations of the Study 
There are several l imitations this study experienced . 
Of maj or concern was the l imited sample size . Although 
seventy hospitals that comprise the vast maj ority of short 
term acute care general hospitals in the Commonwealth of 
Virginia are included in the study , the sample size forced 
the el imination of some variables of interest . This occurred 
because the number of estimates became too large for the 
sample size . 
A second l imitation was the lack of  variance in many of 
the study variables . This homogeneity presented 
difficulties in causal modeling ,  as seen with the use of 
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unweighted least squares rather than maximum l ikelihood 
estimates . Greater variance would certainly contribute to 
more precise estimates . 
The use of only short term acute care general hospitals 
in the Commonwealth of Virginia l imits the generalizabil ity 
of the results to only Virginia and the type of hospital 
studied . 
Fourth , the study was a cross sectional one which did 
not allow for testing the stabil ity of the model over time . 
One must also recognize that the primary data collected on 
QA program design and resources required the person 
answering the questionnaire to recall three year old data . 
A better approach would be to document QA design and 
resources and then col lect outcome data over subsequent 
years . 
Fifth , l imiting the organizational variables to 
hospital size  and specialization and those used in 
describing the QA program ' s  design and resources neglects 
other structural and individual variables which most 
probably affect not only QA design and resources , but also 
adverse outcomes . Inclusion of additional variables would 
of course be l imited by sample size . 
And sixth , this research has focused exclusively on 
adverse outcomes of hospital ization . Positive or desired 
outcomes are not addressed . Subj ective patient assessments 
of qual ity of care are not included . Exclusion of these 
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areas reflects the l imited and wel l  del ineated areas of this 
study . 
Future Directions for Study 
Future study of quality assurance programs and their 
affect on adverse outcomes of  hospital ization should be 
expanded to increase the sample size and d iversity . 
Strategies should include multi-institutional studies done 
on a national basis . In addition , it should be expanded to 
study specialty hospitals as another group of providers . 
Appl ication and , possible revision , of the model generated 
for short term , acute care general hospital ' s  QA programs 
would open yet another area of inquiry . 
As mentioned previously , a prospective research design 
following the outcome variables longitudinally would  be an 
important step in further substantiating causation . 
Inclusion of additional organizational characteristics , 
including financial data , such as QA program budgets ,  and QA 
personnel salaries would open new areas of interest . More 
expl icit micro-organizational level data , such as methods 
and frequency of QA data acquisition and methods of  
organization-wide coordination of QA monitoring and 
information feedback , would also offer additional 
understanding of how QA programs work . 
This  study has made several contributions to qual ity 
assurance research . It has l inked the importance of qual ity 
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assurance program design and the resources allocated it to 
the rate of intermediate and terminal adverse outcomes of 
hospital ization . By identifying areas amenable to 
management , this study offers information which can be used 
in monitoring and influencing the rate of adverse outcomes 
of hospital i zation . It has also identified several adverse 
outcomes , unexpected return to the OR , readmission within 15  
days of  discharge , treatment or medication problem ,  and 
medical instabil ity at discharge , which can signal problems 
with qual ity of care . 
This study has also offered a new methodological 
approach to this area of research by using LISREL. The use 
of multiple indicators in causal model ing permits the 
testing of a real istic representation of the causal 
relationships between the adequacy of QA design and 
resources and adverse outcomes . The availabil ity of 
estimates of measurement error and model fit offer a 
real istic representation of how the model fits the data . 
This study offers the research community a starting 
point for developing more sensitive measures of qual ity of 
care as opposed to the continued predominating use of  the 
very blunt measure of mortal ity . The use of mortal ity as the 
predominate measure of qual ity of care in research seems to 
be dated and insensitive . QA research must utilize measures 
which can be used by practitioners in a reasonable and cost 
effective way . This research offers a starting point . 
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.t.ppelldilt A 
Daar QA PTot .. s ional , 
'nulnk you for taltilla the tt- to -•r thia short �U.....,.in naard-
111  how • ._ upecU of your bospit.al ' s  quality uaurance proana 1a nrw::=ed 
M4 funcUona . Tbia �tionnaire 1a part of rf doctoral diasertaUon r .... rch 
at the Medical Coll•a• of Virainia/Virainia Coeaonwealth University. 
These quast ion. apply to your quality usurance proaraa u it existed 
durina the last ha l f  of �· Please answer all o f  the quest ions as accurately 
u possible . All lnfor.at ion vill be kept in the strictest conlidence. When 
you are finished vith the questionnaire, p laase return it to ae at the desia­
aated spot or, if necessary, aail it to : 
If you -uld like to receive a ....,.ry of this rese&rch ' s  flndinas , 
pleaae aark tha box belov and provide your � aad .. ulna adAir .. • .  
( ) Send .. a - ry  of the tla41na• . tty � aad adAi r  .. • an• 
I also request tb&t you send ae a copy of your bospit.al ' s  currant 
eraaniut ional c:hart. Tb&nlt you for your as s istance . 
Patricia A .  Kove l l ,  
Doctoral Candidate 
O.partaent of Health Adainistration 
"edlcal Co l leae of V i r a tnia 
I. c:-ra.l IAf�ti-
1 • .._ of the hospital 1D vbic:h ,...... -rk: 
]. Tour job title: 
4 .  In 1986 , vh.at va.a the job title of the person th.at the QA department 
reported to? 
1 9 1  
5 .  Quality assurance aa y  .. an dif ferent thinas in d i f ferent hospital s .  A t  
your hosp ita l ,  the QA dapart.ent/ eoa.ittee relates t o  the follovin& commit· 
tees/depar�nt� by provid in& the follovin& services ( cheek all th.at 
app l y ) : 
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1 9 2  
2 
lloat of the- quaat1ona -.t ,.... to ciz'cle one of ..,erd llllabers tMt 
.,.,..er oa • •�l• below t.be it-. Correaponding w i th  ...:b llllaber on • ..:..1• u 
• brief deacr.iption of w�Yt t.be ...-..r rep.reaenta. roa .re to cucle the one 
-..boar tMc: -•t ..,.,...•t•lll refl�• JIO'U' ...aver to -c:h queac:.ton. 
Tor ea..,.le, U !/OW' .anawer to the tollowi.119 queation ia •very -c:h· ( .nd I 
!lope it w.Ul be) , ciz'cle t.be ...-r •s• ... the .,.._r acde :  
llov .uc h  ia it vot"til .., tt.e to f i l l  ou t  thia queationnaire durina the n&Xt 
fev ainutes7 
l!TTU QU!T! A. !IT V!:RY MUCH 
2 3 4 
Tor the qu•stiona th.t ••k vou to write in into�tion, ple•s• try to use the a,..ce prov J.ded, It •ddl tioMl a,..ce ia -..Jed, uae the �ck of the 
,..g.. Pl•••• wri te cl..rlv. 
llhen • question ref•rs to pro(ession.l QA personnel conaider � t  to -� 
env Lndi.v�du•l whose fo�l work responaibili ties involve the .ident.it.ic•c:ion , 
........ n t ,  .nd/or � taring of the qu. l .i ty of hospitd .. rv.ic•• tor so� or 
-r• of their work t..t.e . flU• would -c: include support personnel , auc:h •• 
--=reteri•• or clet• -c:rv per....,.l ,  who•• rol•• .r• to support the Jlrof••· 
dOD&l ac:..ft, r•ther � .... .-t of the hoapi e.l ' •  servicea. 
rile tollowi.rtg queationa r•l•t• to your hoap.ie.l ' s  que.Uty .. auranc• pro• 
F- clurift9 th• l .. c: b.alt of 1916. Pl-.e .,.....r dl of the queationa !wised on 
bow the progr .. w•• aeructur� func:c:..ioned durift9 the bat halt of 1916 . If 
110" .re un.&bl• to ....... r the•• questiona , pl•••• &ak .-ne vho w•a�lier 
with the progr .. duri119 th.t tiae period to ...-er the quesc:ionnaire. 
f.lwn.lr j/OU . 
6. Du r i n &  the l•st � l f  of 1986 , for v� t pe rcent of your vork d i d  you f o l low 
your hosp 1 t • l ' s  s tandard ope rat in& procedures o r  prac t ices ' 
1 9 3  
3 
7. DllriAa the Lut balf of 1916, wbat perC8Dt of Jour boapit&l' • operatiAa 
ra.lu, poUciu , aa4 p� for the quality a.uuranca proaT- -r• 
writteD oat iJl -•· reports ,  or a proc:eduru ..m&&l.? 
I. Darina the Lut half of 1916, bow precisely did these hospital rulu , 
policiu , and proceduru specify bow ,.....r -jor �lr.s -r• to be cione7 
Very 
� 
s-hat 
S!!!ci!ic 
3 
Quite 
S!!!c i f i c  
4 
Very 
S!!!c i f ic 
s 
9 .  Listed below are five co..on decis ions about QA vork . Durina the lu1: halt 
of 1986,  bow -...ch aul:hority did 70" have in �ina .. ch of the fo1lovina 
decis ions about your vork? 
A. Decide vha1: ar... to 
aasess for quality 
probl-.s 
•• Idant1fy prob1 ... 
c. Suaa•st solu�:ions/ 
sanctions 
D. Dec ide on so luUons / 
sanctions 
I. Contact person respon s i b l e  
f o r  probl .. a r e a  or probl .. 
r .  Dec ide on f o l low-up of 
prob laas 
Mlollftt of Authority QA 
hofua ional Bu in !.ach 
Decision 
Little 
2 3 
2 3 
2 l 
2 l 
2 l 
2 
Qlaite 
A lit 
4 
4 
4 
4 
4 
4 
s 
s 
5 
5 
5 
5 
1 9 4  
4 
10. L1rt the job titlaa of the profaaaional QA per...,.,...l ...,rltina durina the 
laat balf of 1916. J.l.ao DOte the lliabut eclu.catiOD&l deane .. eh bad 
�1..0 and vbich -re Ucenaed/cenified profuaionau ( i . e . , JM, KD, pt, 
Ill, a t e .  ) I  
QA Profuaional ' s  
Job Title 
Ru.pla: 
QA coordiA&tor 
l'rofuaional 
Licensure/ 
C.rtif ic.atioa 
liah 
School 
Dipl.,.. 
X 
lac be lora 
DearH 
1 1 .  (a) Durlna the U.t balf of 1916 , hov ut�y rn. 
(1 person ...,rltinl 40 bo\as/-u • 1 rrl) -r• 
ualsned to the QA prosr-7 IAcl...S• both pro­
f ... ional and -profuaional personne l .  
Doctoral 
Dear•• 
(b) Of the .. rrls , hov IMilY -re full · ti- ?  ---- full·tiae 
(c) Bov IIAI\ Y  of these rrls -re QA pro fu a ionau and hov IIAI\ Y  -r• support 
personne l  ( l . a . , secnt•riea , c�uter spec ialists , etc . )? 
----- rn:. QA profeas l ona la ___________ rns support personnel 
1 2 .  Durins the last ha l !  of 1986 , lf you had .ore than one profes s i ona l QA 
staf f -be r ,  hov easy vould it have been for these personnel ln your 
hospital to rot•te j obs , so that each could do a sood j o b  perfo�ins the 
othe r ' s taslts? 
Very Qu i t e Soeavhat Qu i t e  easy . 
4 1 f f icul t .  4 U f icult d i f f icul t .  So.e 
ltoat personnel Soee personnel A fev personnel Very easy . 
...,uld need vould need personne l voul4 need No personn e l  
utens 1ve utan1 1.ve vould need a inor would need 
train ins . tra i n  ins . ntra i n ina . tra i n lns . tra in i n s . 
2 l 4 s 
1 9 5  
s 
13. Danna the last half of 1916, how ..ell infla.aca do ,_ think each of the 
follovina had ...,.r the fuDc:UOILizla of the QA prosr-7 
!lone 
A. The QA naff 1 
•• Phys icians 1 
c. Hospital Board 
of Directors 
D. Nurses 
I. Other health 
care profess ionals 
r .  Support personnel ( i . e . , 
bousekee p ina , etc. 
c. Hosp i tal &da i n i s tration 
14 . Durin a the lan b&lf of 1986 , 
fol lovinc : 
Very 
Ulu&Us· 
fiecl 
•• lbaber of QA 
por.onne l  &a s llfled 
to QA activities 
•• Financ ial resources 
prOYided for QA 
act ivities 
c. "-aa-n t ' s 
-ica.nt to QA 
D. Profess ional staf f ' s  
(HD, RN ,  OT ,  PT ,  RD .  
psycho loa i s t s , e tc . ) 
ca.. i t.ent to QA 
I. Non·pro f • s s iona l ' s  
(hous•k••p • n a . cl i •tary, 
nu.rs• • ' a iel• • ·  etc . ) 
coe. i�nt to QA 
r. Boop l t a l  Board of D l r•c· 
tors • COCC L Uient to QA 
�!i of l!!£lu.tce 
Ql&.ite Very 
L!tt1e s- A lilt Much 
2 3 4 s 
2 3 4 s 
2 3 4 s 
2 3 4 5 
2 3 4 5 
2 3 4 s 
2 3 4 s 
hov sat i s f ied were you vlth each of the 
Quite S...vh&t 
IJDa&Us· Sa Us· Quite Very 
fied fied Satisf ied Satisfied 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 
1 5 .  What vas �our approw laat• QA budaet for rY 167 $.._ ............... 
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Appendix B Non-normal ized Values for Size and 
Special ization Indicators 
Indicator N Mean S . D . 
HOSPBD 6 4  2 2 1 . 89 152 . 2 6 
EXPEND 68  2 8 . 2 19 X 106 3 1 . 8 3 7  X 106 
FTEH 68  676 . 3 1 6 2 9 . 04 
PCTRN 68 7 1 . 65 1 5 . 77 
SPECARE 64  18 . 9 5 2 1 . 89 
BRDCERT 68 70 . 3 2  1 6 . 7 5 
TRANS IN 69 0 . 0 1 0 . 02 
PCTSURG 69 2 3 . 8 3 8 . 2 4 
MIX 69 1 . 12 0 . 1 1 
Note : 
N = sample size 
S . D . = standard deviation 
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Appendix c Unexpected Death Regressed on Selected 
Organizational Variables 
Predictor intercept r B r F t-value 
HOSPBDN 0 . 002  0 . 1 65  -0 . 0004 0 . 0 1 1 .  7 4 1  -1 . 3 19 
EXPENDN 0 . 005  0 . 108 -0 . 0003  0 . 02 1 .  789  -1 . 3 3 8  
FTEHN 0 . 003  0 . 115  -0 . 0003  0 . 0 1 1 . 9 04 -1 . 3 8 0  
BRDCERT 0 . 003  0 . 2 9 4  - 3x1o-5 0 . 09 7 . 345* -2 . 2710* 
SPECAREN 0 . 0003  0 . 1 2 6  4x1o -5 0 . 02 0 . 0 3 2  0 . 179 
PCTRN -0 . 00003  0 . 101  7x1o-6 0 . 0 1 0 . 3 2 4  0 . 567 
MIXN 0 . 0006  0 . 12 3  -1x1o·5 0 . 02 0 . 006  -0 . 078 
PCTSURG 0 . 0009 0 . 069 0 . 0009 0 . 005 0 . 687  -0 . 829  
TEACH 0 . 0005 0 . 094 -1x1o·4 0 . 009 0 . 4 15 -0 . 644  
ALOSN -0 . 001  0 . 08 5  7x1o-4 0 . 007 0 . 5 1 3  0 . 7 1 6  
Note : 
* statistically significant at 0 . 05 level or lower 
B unstandardized regression coefficient 
r zero-order correlation coefficient between the 
dependent and independent variable .  
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Appendix D Qual ity Assurance Design and Resource 
Characteristic Regressed on Hospital Size 
(HOSPBDN ) 
Predictor Intercept r B 
PLICENSE -1 . 7 5 6  
EDUCATION -2 . 7 3 5  
PERSONAL 0 . 010  
PROPT 0 . 008 
DISCRET 87 . 5 5 
QATROL 4 . 57 
FORMAL 9 8 . 1 1  
QASPREAD 2 4 . 2 9 
Notes : 
0 . 2 8 0 . 602  
0 . 3 6 0 . 7 2 7  
0 . 2 7 -0 . 001  
0 . 3 0 -0 . 0 0 1  
0 . 14 -5 . 02 
0 . 02 5  0 . 099 
0 . 2 0 -6 . 99 
0 . 0 3 0 . 9 0 
F 
0 . 08 5 . 4 9 *  
0 . 1 3 8 . 8 4 *  
0 . 07 4 . 4 5 *  
0 . 09 5 . 7 3 *  
0 .  02 1 .  05  
0 . 0006  0 . 03 
0 . 04 2 . 17 
0 . 001  0 . 08 
* statistically significant at 0 . 05 
B unstandardized regression coefficient 
t-value 
2 . 3 4 *  
2 . 97 *  
-2 . 13 *  
-2 . 3 9*  
- 1 . 0 3  
0 . 18 
-1 . 47 
0 . 2 9 
r zero-order correlation coefficient between the 
dependent and independent variable 
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Appendix E Qual ity assurance design and resource 
characteristic regressed on hospital 
specialization ( BRDCERT) 
Predictor Intercept r B r F t-value 
PLICENSE o .  7 2 9  0 . 1 1 0 . 009 0 . 0 1 3  0 . 8 5 0 . 3 6 
EDUCATON -0 . 053  0 . 2 0 0 . 0 16  0 . 04 2 . 7 1  1 .  6 4  
PERSONAL 0 . 007  0 . 2 7 -4 . 1x1o-5 0 . 07 4 . 44 *  -2 . 1 1 *  
PROPT 0 . 005 0 . 2 7 -3 . 3 7 0 . 07 4 . 4 5* -2 . 1 1 *  
DISCRET 57 . 03 0 . 05 0 . 05 0 . 002  0 . 09 0 . 3 1 
QATROL 4 . 4 6 0 . 0 6 0 . 0 1 0  0 . 004  0 . 2 3 0 . 4 8 
FORMAL 4 1 . 2 1 0 . 1 0 0 . 1 4 0  0 . 0 1 0 . 63 -0 . 79 
QASPREAD 2 0 . 8 2 0 . 1 0 0 . 115  0 . 01 0 . 9 5 0 . 9 7 
Note : 
* statistically significant at 0 . 05 level or lower 
B unstandardized regression coefficient 
r zero-order correlation coefficient between the 
dependent and independent variable 
2 0 0  
Vita 
